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that work on the ‘‘Flat Turret.”’ 


operate. 


Where large quantities of duplicate bar or chucking work are to be done the 
only way to get most accurate results in quickest possible time is by putting 
The parts are perfectly interchangeable, 
in any quantity, an attainment impossible on the engine lathe. 
Turret’ has every feature of value and yet is simple in design and easy to 
More points are told on pages 12 and 13 of this issue. 


Jones & Lamson Machine Company, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 


Any Number Of 
Parts Are Made In 
Exact Duplication 
By The 


‘Flat Turret’’ 
Lathe 


The ‘Flat 
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DIAMOND TOOLS 


Special shaped carbon, black dia- 

mond, pointed tools for turning 

Hard Rubber, Fibre, Brass, Bronze 
Composition, Celluloid, Paper, Cotton and Corn Husk rolls; for 
turning and drilling Battery Carbons or any material of a 
hard, tough, gritty nature, Hold their sharp cutting edges 
for months, they can be sharpened. 

Thomas L. Dickinson, M'f'r, 47 Vesey St., NEW YORK. 


©. W. Burton, Griffiths & Co., London Sole Agents for Great Britain 


NY. ) 


If you haven't bought at 

KINK least one of the - Hill KINKS 
Kink Books in the fast six weeks, you are just six weeks behind 
the great number of active, progressive ambitious men who have 
siezed this opportunity. The best little helpers a man can have, 
only 50 cts. acriece (2/6)—beautiful books—and full of meat. 
Don't delay. Send for Circulars now. 

HILL PUBLISHING CO., 605 Pearl St., New York. 


Black Diamond Files and Rasps 


PERFECT ALWAYS 
Twelve Medels Awarded at intersational 


Expositions 


For Sale Everywhere 


Cepy of Catalog will be sent free to any Interested file user 
on application 


6. & H. BARNETT CO., Phila., Pa. 


STRONG, HEAVY AND 
SUBSTANTIAL 


This Heavy Floor Grinder 


is guaranteed to give the best results under 
long continued hard service. The boxes 
are long and are wear-resisting; self-oiling 
and babbitted. The grinder takes wheels 
to 36” diameter, 5” face and 2%” hole. 
It will pay you to learn more about it. 
Catalog, if you write. 
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The Most Powerful of All Steam 
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Features Involved in the Design and Construction of a Monster 
Reversible Rolling-mill Engine at the Carnegie Steel Works 


B Y 


the accompanying illustrations show 
horizontal twin-tandem compound re- 
\ersing blooming-mill engine recently 
built by the Allis-Chalmers Company and 
installed at the Carnegie Stee! Company's 
South Sharon (Penn.) works. 

This engine is designed to operate con- 
densing with 150 pounds boiler pressure, 
and to run at a maximum speed of 200 
revolutions per minute, under which con- 
ditions, being equipped with a valve-gear 
capable of cutting off as late as three 
fourths stroke, it will develop 25,000 
horse-power, making it the most powerful 
rolling-mill engine in the world. 

The two high-pressure cylinders are 
each 42x54 inches and the two low-pres- 
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versal, all subject the reversing blooming- 
mill engine to a more severe test than per- 
haps any other class of machinery of such 
dimensions. 

In order to provide for withstanding 
these shocks without liability to delay 
or disablement by distortion, heating or 
breakdown, and at the same time to main- 
tain in good order, for indefinite periods 
of time, an engine so delicate as to re- 
spond instantly and with precision to the 
will of the operating engineer, it was 
of the highest importance that every de- 
tail and the lines of the engine in general 
should receive that careful and painstaking 
study, as well as accuracy in shop treat 
ment, which only past experience, scien- 


T RI 


BE 


gether by forged steel links, so lending 
strength and tirmness to the three main 
bearings, which, when once brought into 
alinement with the roll train, makes it 
absolutely impossible to distort or change 
the setting. Secured to these frame pieces 
and extending back under the entire en- 
gine, are heavily ribbed foundation plates 
12 inches deep, which are fitted to each 
other and also to the main frames by 
planed joints of the tongue-and-groove 
type, and securely tied together by forged 
steel links of unusually large dimen- 
sions, 

This 350 tons of cast iron was laid 
upon a foundation built of 1700 cubic 
vards of solid canerete, then leveled 
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FIG. T. 25,000 HORSE-POWER ALLIS-CHALMERS ROLLING-MILL 


sure 70x54 inches. ‘lhey are of the bal- 
anced piston-valve type, having one valve 
for each of the high-pressure cylinders 
and two for each of the low-pressure. 
Each end of each cylinder is fitted with 
a spring and relief valve, set slightly 
above boiler pressure, to relieve the cylin- 
der from condensation water. 

ihis engine, without its foundation, 
messures 56 feet long, 26 feet wide and 
IS icet high and weighs 550 tons. 
tremendous strain shocks 
Cau-cd by the suddenness with which 
the ‘oad changes from minimum to max- 
Imi, the almost instantaneous stalling 
of engine as the rolls bite the ingot, 
the -harp reversing of the machine from 
one ‘irection of rotation to the opposite, 
and the high speed acquired at the end 
ot ‘ pass and just preceding the re- 


titic methods, good workmanship and mod- 
ern machine-shop equipment can afford. 

‘The various problems of the most vital 
importance which engaged the attention 
of the builders during the design and 
construction of this engine, were in part 
as follows: 


STABILITY AND RIGIDITY OF ALL STATION- 
ARY Parts 


To accomplish this in the most thor- 
ough and substantial manner, the main 
frame and slide for each side was cast 
in one piece, forming two of the most 
massive castings ever used in a steam 
engine. One of the castings weighs 115 
tons, the other 105 tons. 

Between these two huge castings is a 
distance piece, also very heavy, accurately 
planed, and the parts firmly drawn to- 


ENGINE 

and grouted and made fast by forty- 
two 3-inch bolts, extending downward 
18 feet into the masonry [his mass 
of material forms the backbone of the en- 
gine and affords an unyielding anchorage 
far in excess of any strain to which the 
machine can possibly be subjected. 


EXPANSION AND CONTRACTION 

In those parts of a steam engine which 
are subjected to the influence of steam 
heat, alternate expansion and contraction 
are, of course, unavoidable; and while in 
certain parts of this engine rigid and un- 
yielding qualities were provided, so also 
in other parts, as the four steam cylinders, 
the steam and receiver piping and other 
details in contact with them, it was con- 
sidered equally important that provision 
should be made for the freedom of the 


Sige 
4 
|| 
| 
j 
co 
te 
x 
5 
= 
<< 
rt, 


740 


parts affected by these changing condi- 
tions For this purpose grooves were 
planed in the foundation plates m accurate 
alinement with the engine center-lines, 
and corresponding tongues on each cylin- 
der, so as to permit longitudinal expansion 
and contraction without undue strain or 
buckling. For the same reason, balanced 
expansion joints and carefully laid-out 
pipe lines were adopted 


CoM POUNDING 

The economy gained by multiple expan- 
sion in a rolling-mill engine is very un- 
certain. For the compound engine to 
give its best results, it should be run 
under constant load and for long periods 
without stopping. But rolling-mill con- 
ditions, especially in the blooming mill, 
are exactly the opposite. In a reversing 
blooming mill in which the passes are 
very short, reducing the ingot to perhaps 
a 12x12-inch bloom, the disadvantages of 
reversing every few seconds are very ap 
parent Under such conditions the 
changes are sudden and severe, ranging 
from excessive overload even to stalling, 
to “all off” at the end of each pass, and 
all within a few seconds, and repeated 
in rapid succession, the treatment of one 
ingot lasting only about one and one-half 
minutes. This materially offsets the econ- 
omy sought by compounding. 

But if the mill can be made to reduce 
the ingot to, say, 4x4-inch billets, the heat 
heing retained as the delays by stalling 
become less, the length of the pass in- 
creasing thereby and the load becoming 
more constant and for longer periods, 
then a decided gain may be anticipated, 
and the more so providing the engine is 
condensing and has a_ sufficiently high 
hoiler pressure available. 


STRESSES 

\nother special point in this engine 
lies in the fact that the entire valve-gear 
is without overhanging pins. These pins 
are carried by double arms and are sup- 
ported at both ends; thus, the stress be 
ine central, the fiber stress in bending 1s 
reduced to the minimum and the surface 
pressure is better distributed. 

In an engine of this type the crank-pin 
is doubtless more severely abused than 
any other part The most severe stress 
on the crank-pin occurs at that moment 
when the ingot enters the rolls This 
shock, oft course, 
ef the stroke, and if it occurs at or near 


inid-stroke when the crank-pin is moving 


may happen at any point 


it its highest velocity, the sudden and 


sometimes unyielding resistance, often 


sufficient to bring the engine to rest in a 
moment of time, throws a stress on the 
pin which i hable to exceed even the 
maximum inertia effect at the end of the 
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the sucecesstul operation of such 
rine, It is also highly important that 


nembers, which ar 


ht-carrving 
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subject to deflection, should yield only 
in the smallest possible degree; this is 
especially important in the main shaft 
and the piston-rods. With this in view, 
the main shaft was made hollow and pro- 
portionately larger in diameter. For, even 
though there be no fly-wheel to cause de- 
flection, the “on and off” nature of the 
work demands that perfect alinement be 
maintained in order to avoid all possibil- 
ity of heating. 

The low-pressure piston-rods were also 
made hollow, the hole extending from 
the main crosshead through the low-pres- 
sure piston to an intermediate crosshead 
located between the two cylinders. In 
this way the low-pressure piston, which 
is preferably of cast steel, to reduce recip- 
rocating weight, is carried free of the 
cylinder, and the limited deflection of the 
rod prevents the liability of cutting by 
contact between the cast-steel piston and 
the walls of the cast-iron cylinders. 


FIG. 2. 


Ihe high-pressure piston has a_ solid 
rod and no tail-bearing. The reason for 
this is that the high speed contemplated, 
200 revolutions per minute, forbids the 
additional reciprocating weight and the 
consequent additional inertia effects. 


INERTIA EFFECTS 

Under the head of “inertia effects” lies 
a problem of more than ordinary im- 
portance. Significance in this engine is 
multiplied on account of the pre-deter- 
mined high speed, never before attempted 
in an engine of such magnitude under like 
conditions. Inflexible natural laws set the 


limits of engineering achievement and 
make it imperative that the danger point 
he approached very cautiously. Since, 
therefore, the problem‘ was bounded by 
iwo limits, namely, tthe natural laws on 
the one hand, and on the other the high 
speed demanded by circumstances beyond 


the builders’ control, there remained but 
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one solution and that about as follows: 
In the first place, the weight of the 
reciprocating parts must be reduced to 
the minimum consistent with strength, 
and not a pound of metal used that could 
be dispensed with. 

In the next place, all reciprocating parts 
must be made of the very best quality of 
niaterial, so that the stress per square 
inch might be carried as high as necessary 
and yet remain within the safe limits of 
the strength of the material used. For 
instance, the best quality of open-hearth 
steel, perfectly sound and carefully ma- 
chined, having an elastic limit of 36,000. 
and an ultimate strength of 70,000 pounds, 
may be depended upon to carry safely a 
load entailing a fiber stress as high as 
gooo pounds per square inch. 

In the third place, since the surface 
pressure per square inch on the crank 
pins, due to the inertia of the reciprocat 


ing parts, approaches more nearly the dan 


\ MAIN FRAME CASTING ON THE PLANER 


ger point than that on any other part of 
the engine, ample surface should be p: 
vided. Experience has shown that ths 
pressure may reach as high as 2500 poun's 
per square inch, with safety, providing 
the crank-pins are made of high-cariv 
steel and the babbitt in the connecti: 
rod boxes is of the best quality and pr 
erly supported against crushing. 

It is a matter of easy calculation that 
this engine the total inertia effect has 4 
maximum value of 632,000 pounds, wh 
reduced to pressure per square inch in 


crosshead pin becomes 2257 pounds. 
Of course, while the engine is w 
steam, the cushioning in the steam c 
der assists in counteracting the in 
effect; but this must not be depended 
too much, for the reason that the hig 
speed occurs at the moment after 
hloom has left the rolls, and, the s! 
being shut off at that instant, the 
ioning is cut out at the very time th 
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gine needs it most. ‘Therefore, sufficient 
pin surface was provided to sustain the 
whole inertia effect, irrespective of the 
advantage gained by cushioning during 
the more favorable periods. 


STALLING ACTION 

Being a reversing engine and, for ob- 
vious reasons, having no fly-wheel, the mo- 
mentum of the rotating parts is compara- 
tively nothing; therefore, the stalling ef- 
fect at the moment of biting the ingot, 
and especially when at that position of 
the crank-pin least favorable to trans- 
mitting the necessary power, has always 
been a serious problem for the engine 
builders to solve. In this instance, how- 
ever, five features have been included by 
which this stalling tendency has been re- 
duced: First, the duplex feature of the 
machine, with cranks set at 90 degrees; 
second, the tandem type, insuring equal 
power on each crank, and the further ad- 
vantage of having a high-pressure cylin- 
der on each side; third, the long range 
cut-off, by which means a higher and 
more uniform pressure on the pistons 
may be had during the critical moments; 
fourth, the two pistons on each side, both 
subject to steam pressure and the larger 
subject to vacuum also; fifth, the throttle 
valve on each low-pressure cylinder, made 
to open and close a little in advance of 
that on the high-pressure cylinder, thus 
securing higher receiver pressure on the 
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Heretofore the ordinary blooming-mill 
engine has had too little surplus power, 
with the result that the operation of the 
mill has been delayed every time the en- 
gine has been stalled. Even though it be 
only for a few moments at a time, this 
amounts to considerable loss in the day’s 
run. But the term “horse-power” does not 
convey to the mind the measure of effort 
necessary for the overcoming of the re- 
sistance at that moment immediately fol- 
lowing the stalling action; for, inasmuch 
as that the engine is almost, if not quite, 
brought to rest at the instant of im- 
pact, the elements of time and space are 
practically eliminated for the time being, 
ond the engine reduces itself to a simple 
force acting on the crank-pins; hence it 
becomes a question of the measure of the 
turning moment sufficient to overcome the 
tangential resistance on the rolls and the 
regaining of its former velocity in the 
shortest possible time. 

The engine, as a whole, stands unique 
in rolling-mill practice and is a splendid 
example of skill and achievement. 


Some Vicissitudes of the Job 
Shop 


sy J. G. 


There was a young man in our town 
who had the notion that the machine in- 


FIG. 3. ONE OF THE M 


OW-pressure piston to more quickly re- 
ver itself in case of stalling. 


POWER 


(he maximum capacity of this engine 
25,000 horse-power; not that this enor- 
is power will be developed continuous- 
hut rather that there may be a liberal 
lus held in reserve for those brief 
ments when, due to the tremendous 
wt as the ingot enters the rolls, the 
ential resistance at the rolls’ surface 
Is at its maximum; which surplus power 
reserve energy will save that time 
which would otherwise be wasted while 
M ng for the engine to recover itself 
ther words, this reserve energy is 
led to do exactly what the energy 

1 in a fly-wheel would accomplish 

ier more serious conditions did not 

e use of that method of equalization 
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dustry was the most promising occupation 
(next to that of county commissioner) 
extant. After he graduated from the high 
schcol and discovered that there were a 
great many applications in ahead of his 
for the presidency and the various guber- 
natorial chairs, he decided to visit a friend 
of his in a large city pending an oppor- 
tunity as undergraduate rivet heater in a 
boiler shop. He was notified one day to 
come at once; the opportunity had arrived. 

Well, he was in this position about two 
weeks. One morning he strolled into the 
shop and had quite a long talk with the 
boss. He still had a few hundred dollars 
left out of a considerable sum left to him 
by a wealthy relative. With this he pur- 
chased from the boss an old 18-inch lathe 
and a 20-inch drill press. He got hold of 
a second-hand engine and boiler. He 
thought it must take lots of power to turn 


iron and steel, for the engine and boiler 
were a 25-horse-power outfit. After every- 
thing was set up he started to manipulate 
a machine shop. 

His city friend, who was employed in 
a tool-building establishment persuaded 
him not to dirty his hands on job work, 
so he decided to build bench grinders. He 
telephoned down one day (in the earl) 
stages of the game) that the drill press 
which the boss sold him would not bore a 
hole over “% inch diameter in soft iron 
in less than a day, requesting that we sen 
a man up to see if everything was right 
So the boss sent old Joe. After investi 
gating the drills to see whether the grind 
ing was done properly, Joe put one in the 
press to see how it acted on a piece of 
iron. He found that it was running back 
ward. 

This bright young man was called to 
the phone at this time, so Joe changed 
the belt from crossed to straight, bored 
three or four holes, put the belt back 
where he found it, and stood waiting 
when the man came out. Joe told him 
it was all right; the fault was not with 
the drill press, but elsewhere. He did not 
want to pose as an ignoramus, so he did 
not ask Joe how he did it, but went on 
talking about things in general. We never 
heard another complaint from this novice 
until about three months later when our 
apprentice (who, by the way, was a class 
mate of this alleged builder of machinery ) 
stopped in one day to see him. Of course 
our whole shop knew what had been done, 
sO our apprentice inquired how things 
were going and was informed that he had 
no trouble, barring a little squeaking of 
the drill. He had the drills ground to cut 
abqut as well running in either direction. 
The apprentice then reground his drills, 
changed the belt and showed him results 
He was so astonished that he did not be- 
heve that iron was being bored until he 
got through several pieces to be sure noth- 
ing was wrong 

One day he sent over to have the boss 
come to figure on putting new flues in 
his boiler. The boss noticed a nice new 
shaper, and went over to examine it 
Having learned a lesson on the drill he 
thought he might learn a little on the 
shaper. He informed the boss that his 
countershaft speed was what the builder 
had recommended, but he could get no 
tool to stand up. The shaper was started 
(it was a crank shaper); the stroke hap- 
pened to be sect long, and the ram came 
out as though it was trying to strike 
the man who set it up, then it returned 
slowly. Of course no tool would stand 
up; we had no high-speed steel in those 
days. 

By this time this young man began to 
think it a good idea to learn something 
about the art. So the boss took him in 
to learn the trade; in the meantime h: 
closed his shop. After he went through 
all the stunts, such as hunting left-hand 
monkey wrenches and heing sent to a 
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booze garage for a pint of electric fluid to 

start the little 
~ee same principle that you have to prime a 
finally made some headway. 


generator (just on the 
pump) he 

Now to show that it does not always 
follow that because you can fool a fellow 
that he is a “bonehead!” 


a few times 


Neither does one man know it all. One 


day a drawing was sent in (I say a draw- 


ing because in those days we had men 
a who called the crudest sketch a drawing, 
who talked in thousandths and worked 


both to the positive and negative side of 
sixteenths as their limits). This drawing 
dealer. An 


turned about 


came from a * irdware axle 


on a hay tedd r was to be 


( 


of A 


O) 
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FIG, 


Wheel Driv 


over mches 
like 
sketch was handed to 


He looked it over, 
scratched his head, looked over his glasses 


one thousandth of an inch 


\ 


Now he had written one thousandth 


this, “oor.” ‘The 
old Joe to do the job 
Was 


kind o° sheepishly to see if 


looking at him, then motioned for the ap- 


anyone 


prentice to come over (it was the same 
one who ran the drill and shaper the 
wrong way). [le said, “Say, Jack, what 


does this man mean by this?” pointing to 


the oor. Jack looked at it, then re 
” marked that it was a left-handed one hun- 
dred, and that people who write left 
2 handed always make tigures that way 
This seemed to satisty Toe, but he still 
ventured another inquiry, “Why was this 
left-handed hundred there?” The 
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young man intormed him that it was an 
expression used by agricultural-machinery 
builders, and usually stood for one-tenth. 
Joe completed the job accordingly and 
found the axle fitted perfectly. 

Well! this apprentice learned fast and 
stayed four years, yet always keeping his 
aim in view. He then went to his shop 
and saw the many absurd things he did 
when he first started. 

He might have been eminently success- 
ful but for one proclivity. The definition 
of the word business as he interpreted it 
was defined it as follows: 
“Business is a method of getting into pos- 
session of material wealth without getting 


wrong. He 


b 
Driver-A 


Hk PROPER USE OF LINK BELTS 


into the possession of 
the material clutches of the law.” 
boss to put the 


He now ordered the 


which were needed 


‘The flues were put 


flues in bis” boiler 
four years previous 
in at once, and he started to make bench 
The tlues leaked; the flue sheet 
very bad: it was almost impossible 
to keep them tight. 
pay tor the job, so the smallest leak was 


grinders. 
was 
He had no money to 


an excuse for standing off the boss an 


other month Every manufacturer of 
machinery has come in contact with this 
class of criminals. He tried to do bus- 
iness tor about a year on other people’s cash, 
but could not make it go. The boss bought 
his tools and we learned years later that he 


became a very successful stock promoter. 
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The Proper Way to Use Link-belt 


By Sraunton B. Peck* 

When considering the relative merits of 
different methods of running chain-drives, 
the drive should be considered as a whole, 
and the action noted at four points: a, 
entering point on the driver; b, releasing 
point on the driver; c, entering point on 
the driven; d, releasing point on the 
driven, as shown by abcd, in-Fig. 1. 

In this discussion the action at a point 
is said to be good when all the articulation 
or bending takes place in the joint of the 


Driver A 


¥ 


FIG, 11 


chain, Fig. 2. The action is said to be 
bad when, in bending, the link rubs on the 
sprocket, producing wear on the sproc! 
and outside or external wear on the hi 
Fig. 3. 

Another fact is also to be remember 
There is than one toot! 
action at any one time. No matter los 
carefully the chain and sprocket may) 


made, as soon as the load comes on, thcre 


7 


hever more 


is a change caused by stretch and w« 
We can pre-determine which tooth 

be in action by making the pitch of 

wheel either larger or smaller than 


pitch of the chain. Thus, on the dr 


*Vice-president, Link-Belit Company, 


cago, Ill From a copyrighted pamphl: 
instruction 
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Fig. 4, the wheel pitch being smaller than 
the chain pitch, the entering tooth does 
all the work. In Fig. 5 the conditions are 
reversed: the wheel pitch is the larger and 
the releasing tooth does the work. On 
the driven the same thing holds, except 
that here conditions are reversed. 

When the wheel pitch is smaller than 
the chain pitch the releasing tooth does 
the work, Fig. 6, and when the wheel pitch 
is larger than the chain pitch the entering 
tooth does all the work, Fig. 7. 


Tue Best ConpitTions 


For the best work the pitch of the 
driver should be larger than the pitch of 
the chain (see Fig. 5), and the pitch of 
the driven should be smaller than that of 
the chain, as in Fig. 6. The releasing 
teeth b and d are, therefore, the working 
teeth, and the chain can seat at a and c 
quietly and take the load gradually as the 
wheel revolves. 

Having considered the question of 
wheels, we will now regard the drive as a 
whole to determine whether the chain 
shall be run bar first or hook first. 

In Fig. 8 we have the driver large, the 
driven small; hence b and d are the teeth 
in action. Chain runs bar first; action at 
1 good, at » bad, at ¢ good, at d bad. 

In Fig. 9 we have the same sprockets 
i; in Fig. 8, but the chain runs hook first. 
Here the action at a is bad, but the fact 
that the hook is not in contact with a 
tooth face at this point makes the conse- 
quent wear of little account. The action at 
his good. The action at c is bad, but this 
is on the slack side of the chain and this 
bad action causes no wear. The action at 
tis good. 

It is thus seen that there are two very 

id points (b and d) where the chain 
runs bar first and only one serious trouble 

1) when running hook first. Therefore, 
ilways run hook first in such a case. 

Consider a drive when the sprockets 

are such as are usually furnished: These 
ire ground to fit the new chain; when the 
latter stretches, both driver and driven are 
small as compared to it, and teeth a and 
i are now in action. 
In Fig. 10 we have such a pair of wheels 
ith the chain running bar first. The 
tion at a is good; at b it is bad, but as 
there is no tension on the chain at this 
At c¢ the 

In this 


oint, this is not objectionable. 

ion is good; at d it is bad. 

therefore, it would seem that the 

ir would be confined to the driven 
el and this is so in actual practice. 


nly wear is on driven, caused by the 

action at d, this forms hook on d and 
broak chain. 
How to Run tHE CHAIN 

serve the same wheels with the chain 

ing hook first, Fig. 11. The action at 

1. bad; at b it is good; at ¢ it is bad, 

bu not objectionable, because, as before, 

is no tension at this point; action at 


rood. Thus all the wear would seem 
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to be on the driver as a result of the 
action ata. This is found to be the case; 
hence both theory and practice show that 
with the chain running bar first driven 
wheel wears, while with chain running 
hook first driver wheel wears. 

Now, it is found that because the wear 
at d, running bar first, is caused by the 
link slipping up the tooth, it tends to un- 
dercut and form a hook and thus break 
the chain. On the other hand, the wear at 
a, when running hook first, is caused by 
the link slipping down the tooth, and the 
wheel will wear out completely without 
endangering the chain. It has also been 
proved that the driver, running hook first, 
lasts several times as long as the driven 
wheel when first. As the 
driven wheel is in nearly every case much 
larger than the driver and the consequent 
wear on each tooth is less, it would seem 


running bar 


that if the chain were run so as to wear 
the driven, the wear on the two wheels 
would be equalized. This would be poor 
practice for the reason that the driver, 
being smaller, is more cheaply replaced, 
and the repair acount will, therefore, be 
less running hook first. 

In elevators, the head wheel acts as a 
driver, and the foot wheel simply as an 
idler, because it is doing no work. There- 
fore, run the chain bar first so as to favor 
the driver. On conveyers one wheel is 
always an idler, comparatively speaking, 
and the same reasoning holds as for ele- 
vators: the chain should run bar first in 
all cases. 

These remarks apply equally well to all 
closed-end pin chains; the closed end cor- 
responds to the hook and the pin end to 
the bar of the Ewart chain, or link-belt. 


In general, therefore, on drives run 
hook first. On elevators and conveyers 


run har first. 


New Soldering Process 


Every month or so there appears a new 
process for soldering; usually without 
flux, occasionally without heat, they rise 
and fall like the successive empires that 
we read about. The latest of which | 
hear is one which is well spoken of by 
some of the German technical papers, and 
which is said to be well adapted for soft 
soldering. The preparation used goes by 
the name of “Tinol,” which might in- 
dicate that there was tin in it, and also 
that there was grease there too; in any 
case it is a pomade-like preparation which 
is laid on the part to be soldered, with 
brush or a stick, heat being then applied 
complete the process. The material is 
said to be free from acid, hence to cause 
no rusting of adjacent parts. The manu- 
facturers claim, also, therefore, that it can 
be used for tinning sheet iron or brass 
All of which sounds very encouraging, 
and is, to quote an old saying, “reliable if 


true.” 
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Tool Making without Drawings 


By SAMUEL 


Two of the largest manufacturing plants 
in this country absolutely refuse to fur- 
the toolmaker with drawings other 
a small blueprint to show the part 
This blueprint 
the in- 


nish 
than 
to be made by die or jig. 
is handed to a toolmaker 
formation that the die to produce this 


with 


picce is to be used in a certain press, and 
the distance the and bed 
of press and the stroke are given, and that 
A good many will 


between slide 
settles the instructions 
argue that by allowing the toolmakers to 
do their own designing there will be all 
sorts of designs, some simple, some com- 
plicated. Is it not the same with drafts- 
men? Some draftsmen will design a fix- 
ture employing but four or five parts, very 
simple and cheap to make, easy to operate 
and rapid in production. Other drafts- 
men, in designing a fixture for doing the 
toggle joints, 
eccentric 


same work, will employ 


levers, cams, dovetail slides, 
shafts and special patterns for casting, al- 
together making a very complicated mess, 
and the production is no greater than 
could be accomplished by screwing two 
pieces of steel properly shaped to a pair of 
pliers. The tool-room foreman knows his 
men, and when he 
knows which of his men has had previous 


experience along this line, or knows that 


gives out a job he 


the one he assigns the job to has more 
than the average designing ability. Tool- 
makers, as a rule, are fairly well educated 
and well experienced in tool design, and 
they do not require a nicely made picture 
of a punch and die that tells them in de 
tailed sketches to make a stripper, a 
punch, a die, a punch holder, round the 
corners to ' inch radius, use two dowels 
and four screws to hold the stripper to 
the die, and numerous other foolish par- 
ticulars. The toolmaker knows from ex- 
perience that a stripper will not stay very 
long on the 
it; also that the 
off and put back exactly right unless there 
above to be 


screwed to 
taken 


die unless it ts 


stripper cannot be 
are dowels. Considering the 
true, is tt not a waste of money to employ 
a draftsman to spend a lot of unnecessary 
time and gray matter laying out an as- 
sembled and detailed sketch, placing di- 
mensions the toolmaker cannot 
measure, and where, in order to obtain the 
toolmaker must 


where 


desired dimensions the 
add a number of detailed dimensions and 

the sum from over all dimen- 
We may find the dimension of the 
1.285x0.8125 inch, and the 


subtract 
sions. 
die to be, sav, 
same dimension on the punch that is to 
fit the die. A such dimen- 
sions are absolutely useless and are dis- 
regarded entirely by the toolmaker 


great many 


Method means the removal of backlash 
the taking up of all loose-jointed con- 


nections 
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Plate-drilling Machines 


Automatic and Semi-automatic Machines Used by Well Known Manu- 
facturers for Drilling Index Plates Accurately and Economically 


SPECIAL 


The accompanying illustrations show 
*he machine used by the R. K. LeBlond 
Machine Tool Company, Cincinnati, O., 
for drilling their dividing-head index 
plates. This machine automatically drills 
all the holes on one side of the plate at 
one setting. The plate to be drilled is 
held on an arbor in the spindle at IV. 
At the end of the spindle are mounted the 


distance for the next circle of holes. 
When all the circles are drilled, the feed 
and indexing are knocked off auto- 
matically. 


SOME OF THE DETAILS 
Fig. 3 is a longitudinal section through 
the center of the machine, Fig. 4 is a 
cross-section through the head carrying 


CORRESPONDENCE 


At the completion of a circle of holes, 
the disk H makes a complete revolution, 
which in turn actuates the segment. This 
segment, in connection with the links and 
ratchets, operates the spacing mechanism 
and the cross adjustment of the slide F. 
This mechanism is brought into operation 
at the completion of each circle, as 
follows : 


. 
‘| 
4] 
tl 
i 
s} 


FIG. IT. LEBLOND AUTOMATIC INDEX DRILLING MACHINE 


master plates A, Fig. 3, which govern the 
number of divisions. The drill is car- 
ried by the head B and is driven from the 
countershaft through the pulley C. The 
pulley D drives the indexing mechanism 
and feeds the drill to the work with the 
cam on the end of the shaft EF. 

The machine drills from the center out, 
and after the first circle of holes is drilled, 
automatically engages the next succeeding 
master plate, and at the same time moves 
the head /, which carries the spindle and 
the master wheels crossways on the bed 
G, to which it is dovetailed, the proper 


2. HENDEY 


the master wheels and the bed, and Fig. 
5 is a front view of the head and a lay- 
out of the mechanism for setting over the 
head and engaging the next succeeding 
master plate. 

The drive for the indexing and cross 
movement will be understood from Fig. 
4. The pulley D is connected with the 
spindle through a train of spur gears and 
worm and worm-wheel, the latter being 
attached to the spindle. <A _ friction is 
disposed on the end of the worm-shaft 
which slips during the time the locking 
pin is engaging with the master wheel. 


INDEX PLATE-DRILLING MACHINE 


A spring plug /, Fig. 3, engages 1! 
spiral cam on the clutch sleeve J, Fig. 4 
and the plug is held in position by a slo' 
ted ring on the master plate. At a con 
plete revolution of the plate, the pl: 
jumps into the slot of the ring, and : 
leases the clutch sleeve, which in tu 
engages the clutch teeth, and sets 
mechanism in motion. 


THe INDEXING MECHANISM 
There is a locking pin for each mas! 
plate, only one of these, however, bei 
ili Operation with its plate at one ti 
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‘The others are held out of engagement 
with the cams, as seen in Fig. 3. At the 
complete revolution of the master plate. 
the cams are given one-sixth of a revolu 
tion with the segment and ratchet, as de 
scribed above, which brings the pin, for 
the next plate, into engagement. 

fhe mechanism for spacing from tooth 
to tooth, is also shown in Fig. 3. Each 
locking plunger engages with an individ 
ual pinion that journals loosely on the 
shaft K. Keyways cut in the pinion are 


made wide enough to allow the cam to 
hold the other locking plunger out of en- 
without 


gagement interfering with the 


Friction which si 
Locking Pin is engaged 
with Master Wheel. 


ips while 


/ 


for driving 
sng & Peed 


3. CROSS-SECTION OF THE LEBLOND 
movement of the shaft K. The tailed 
plunger, which gives motion to the pin 
ion cut on the shaft, is raised by a large 
link in the chain on the sprocket wheel. 
A chain is used to give a quick lift and 
drop to the plunger, which in this case 
is necessary. 


THe Henpety INpDEX DRILLER 


The machine used by the Hendey 
Machine Company, Torrington, Conn., 
for drilling its index plates is shown 


quite a resem- 
The drill- 


bearing is 


in Fig. 2 and_ bears 


blance to a milling machine. 
head 


with its long 


ing 


Spring & Circular Rack to retura 
Segment to Usiginal Position. 


Disk U 


“Gross? 

Feed Screw? J 


This Serew is set to push Red 


in turn disengages 
the Clutch in Pulley & stops 
Machine, 


Adjustable Link t 
Set Over to Slide 


FIG. 4. +*DETAILS OF AUTOMATIC INDEX PLATE-DRILLING MACHINE 


MACHINE 


This Ratchet works Cams (0° 
op Spacing Mechanism, 


mounted on the knee and is driven inde- 
pendently by a belt from the counter- 
shaft. The drill-spindle bearing is ad- 
justable in its support to give any depth 
hole as the carriage is fed in and out on 
the knee. The feed mechanism is driven 
from the back and the gear box in the 
side controls the indexing according to 
the table in the curved panel above the 
handle. Change gears enable any com 


bination of holes to be indexed. 

The plate to be drilled is mounted on 
the spindle as shown, the knee adjusted 
to get the drill at the right distance from 
center, 


the the drill and the indexing 


D 


give variow 


| 
IC 
\ 
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mechanism started up and the work 
begins. The drill spindle goes forward, 
drills the hole and returns, the plate is 
indexed and the operation repeated until 
the whole row is drilled. Then the knee 
is adjusted for the next row and the 
process continues. The belt over the 
small pulley on the spindle is simply a 
strap brake to prevent any back lash in 
the gearing affecting the indexing. While 
the machine is not full automatic, it is 
very efficient and accurate. 


Turning Cone Pulleys 


By Gro. K. ATKINSON* 

It is quite common practice to use mul- 
uple tools for turning cone pulleys, but 
to get good results requires a lathe de 
signed especially for the purpose. In the 
method employed by The John Steptoe 
Shaper Company, of Cincinnati, Ohio, 
work of a very high degree of accuracy 
is produced at a reasonable labor cost 
and the upkeep of tools is reduced to a 
minimum. 

As seen in Fig. 1, the cones are first 
chucked true with the inside in the chuck- 
ing lathe, with the large end of the cone 
toward the turret. It is then bored out, 
reamed and the hub faced with the regu- 


lar turret tools. 
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The compound rest is now set and the 
small step is chamfered to 6Q degrees and 
faced with a round-nose tool. The pipe 
center, which is provided with a_ball- 
thrust bearing and fits the outside of the 
tailstock spindle, is brought up and ad- 
justed to fit snugly into the small end of 
the cone which gives a _ rigid’ support 
to both ends of the cone, thus eliminating 
the vibration so evident in this class of 
work. 

The cone is then turned off with a 
roughing tool of high-speed steel, using 
a very coarse feed, after which it is fin- 
ished with the forming tool J, which has 
a very slight curvature on the front edge 
and a small lip formed on its left side to 
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pletes the pulley, the entire machining 
being accomplished in two chuckings. 
We have been using this method for 
some time and tind that the cones come 
true to within 0.002 inch, leaving an ex- 
cellent finish, and require practically no 
filing and reduce the polishing to a 


minimum. 


Working Rubber 


By A. N. HamMMonp 


For the small rolls, a small speed lathe 
and a few-sheets of coarse and fine sand- 


paper will give a good finish approxi 


FIG. 2. 


FIG. I BORING AND FACING PULLEYS IN TURRET LATHE 


[hen the inside of the large step Is 
chamfered to 60 degrees and the end 
faced with the tool shown at 1, the pul 
ley being supported with the pilot shown 
at B. The pulleys are then hand-reamed, 
after which they are ready to be turned. 
The method of turning is shown in Fig. 2. 

The work is mounted on the arbor C, 
which is threaded on its outer end, and 
revolved until the lug D (Fig. 1) comes 
in contact with the driver E (Fig. 2). It 
is then forced up tightly on the 60-degrce 
cone /* by means of the nut G and wrench 
H, shown lying on the carriage in Fig 


*Superintendent of the John Steptoe 
Shaper Company, Cincinnati, Ohio 


under-cut the sides of the cone steps for 
belt clearance 

The forming tool is fitted into the 
groove as shown and clamped to the seat 
of the holder / by means of two cap 
screws. The holder / is a forging of 
tool steel and is spring-tempered at K to 
add to its elasticity and obviate chatter. 
In use the tool is set at an angle to give 
the desired amount of crown and fed into 
the work until one-half of the width of 
the step is finished. It is then set over at 
the proper angle and the other side of 
the step is finished in the same manner. 
The sides are then undercut with the lip 
on the left side of the tool, which com 


APPARATUS FOR MOUNTING THE PULLEYS FOR TURNING 


mately to size, very cheaply. In rubbe: 
works where absolute accuracy is de 
sired, a small automatic grinding machine 
is used. For large rolls nearly any large 
lathe can be adapted by the use of a 
overhead-driven roll which is used to 
drive a small emery-wheel attachment 
fastened to the carriage, the motion of the 
carriage being sufficient to keep the belt 
in line. Most rolls, hard or soft, have a 
slight crown any lathe hand can adjust 
to give the desired crowning effect 

lor boring valves, ete. both mediun 
and hard can be bored with an ordinary 
twist drill. For the softer kinds, a thu 
boring tool seems to give the best r 
sults, only each time the tool is used 
needs wetting down with water. If yo 
visit a rubber works, never wet you 
knife to cut any rubber; outside of thy 
rubber works use all that can be mad 
to adhere at any and all times. 

Some of the largest paper mills in t! 
country are using the second method. A 
to patching rolls, ete., this can be don 
with compounded rubber, bisulphide 
carbon, anhydrous naptha and chloride 
sulphur, water being used when vulcaniz 
tion has progressed as far as desired 


The new method of carbonizing arm 
plate, the invention of an American nay 
officer, which is at present provokn 
widespread attention, will sooner or la! 
possibly be applied to steel products 


smaller dimensions 
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onstruction of Graphical 


How Charts Are Plotted from Equations by Analyzing, Substituting 
Values and Selecting Scales—Examples, Including ‘‘Alinement’’ Chart 


4 


Charts 


BY J 


Much of the work of calculation done 
by the engineer or designer is in the appli- 
cation of a limited number of formulas 
to a large variety of different conditions, 
involving merely the substitution of differ- 
ent variables in identical equations. In 
such cases the use of numerical tables or 
graphical diagrams will greatly shorten 
the time necessary to obtain the results, 
reduce the mental wear and tear, and 
minimize the chances of error. Many of 
these graphical charts have been published 
of late the 
periodicals, but it is highly desirable that 
the man engaged in work requiring their 


years in various technical 


use should possess some knowledge of 
their underlying principles in order to 


suited to his individual 
needs. It goes without saying that there 
is little or of time in 
structing these charts if they are to be 


construct charts 


no economy con 
used on only a few occasions; the advan- 
tage will not be apparent unless they are 
to be used repeatedly for solving the same 


OHN B. 


used, for instance, to show 
values of temperatures 
the Centigrade and Fahrenheit scales. 

construct 


the relative 
as measured on 

It is exceedingly simple to 
and to use. 

If an equation containing but one 
variable and its to be repre- 
sented, one side of a straight line is grad- 
uated to represent one of the variables, 
‘and the equation solved to give as many 
corresponding values of the other variable 
as are needed. These are laid off on the 
other side of the line, and in order to read 
the chart we have merely to run across 
the line from one to the other to 
get corresponding values of the variables. 
It may be used for a variety of equations, 


function 1s 


scale 


such asy 
sat,a= c,3 log. x, y = sin. x, 
4 
etc 
For purposes of illustration I have 


plotted the two charts shown in Fig. 1 to 
represent the corresponding values of the 


0 | 2 3 1 Diameter 
} 
l 4 5 6 7 9 15 4 Area 
A 
2 i Aree 
B 
FIG. I, PLOTTED SCALES OF THE DIAMETER AND AREA OF CIRCLES 
problem for a large number of varying diameter and area of the circle. Such a 


conditions. 


In this article it is my intention to 
describe only a few fundamental and 
typical forms of the graphical chart, 


such as may be understood by anyone 
vith a little mathematical knowledge. In 
practice they will have to be modified or 
mbined to suit special cases. Practice 
nd a certain amount of ingenuity in put- 
ting the equations into workable forms 
re essential to success; no general rules 
guidance can be laid down. 
lo those who wish to pursue the sub 
t farther than | 
| who read French, Maurice dOcagne’s 


have carried it here 


raiteé de Nomographie” is strongly 
mmended. It is a mine of useful and 
rious information on this subject, and 
richly repay anyone for the trouble of 
ling it. 
Tue Simpcest Form 


he simplest form of graphical chart 


hat which is frequently used to com- 
different systems of units of the same 
often 


racter with each other. It its 


chart is of very little practical value, since 
a table of circular areas will give the de- 
accuracy 


sired results with much greater 


and convenience. [| have introduced it 
here partly to illustrate the chart, but 
mainly for the purpose of discussing the 
relative merits of the two systems of grad 
uation which are shown 

It will be noted that in 
diameters are expressed in 
divisions, and the areas by divisions which 
In 


| the 
scale 


Chart 
equal 


diminish in size as the areas increase 
B the areas are represented by equal divi- 
sions and the diameters by divisions which 
increase in size as the diameters increase 
The we can read 
such depend upon 
the size of the divisions. In general, the 
conditions represented in .1 are preferable 
for, although the absolute error in read- 


accuracy with which 


charts will evidently 


ing the upper part of the unequal scale 
will be greater than in the lower part, 
of the 
scale will be more nearly equal with 4 
than with B 


the percentage error throughout 


PEDDLE 


On the other hand, if most of our read 


ings are to be about the upper part of the 
scale, it may pay us to use the # arrange- 
ment in order to take advantage of its 
larger divisions 

Let us now take an equation of the form 


b+arx. (1) 


This equation, when plotted on rectang 
ular coérdinates, gives us a straight line 
That is, if we lay off values of y 
on the hori- 


m the 
vertical or Y-axis and of x 
zontal or X-axis and erect perpendiculars 
to these axes at corresponding values ot 
x and y, these perpendiculars will intersect 


at points which lie on the same straight 
line. Thus in Fig. 2, line 7 corresponds 
to the equation 


If we erect pom, 


on the X-axis, say 40, tind its intersection 


a perpendicular to an 
with line 7, and then run horizontally to 
the Y-axis we will get the corresponding 
value of y as 30 

If we different I 
20 and 25, leaving a the same, we get the 

which 
values of ». If 
of the 


give b values, 


parallel lines 6, 5 and 4, intersect 
the Y-axis in the 
we change a we change the 


new 
slope 
line; if we make it negative we get the 
downward sloping lines 3, 2 and 1 

Suppose we make « in the equation 


will 


Taking a 


equal to 1. Our sloping lines now 


run at an angle of 45 degrees 


new chart to avoid confusion we will have 


something like Fig. 3. Two sets of diag 


onals are shown; one sloping up as we 


move to the right 
down. The first corresponds to 


and the other sloping 


yob+a 


and the other to 


According to the first equation we have 
If, 


say 


y as the sum of b and 2 therefore, 
we enter on the X-axis at, 24, up 


as indicated by the heavy line to diagonal 


run 
15 and thence to the Y-axis, we will read 
the Subtraction 
performed by 
rection or by using the * lines designated 


sum, or 30 would be 


going in the opposite dt- 
by negative values 
Right here it might be 
that the 
diagonal lines in this, or any 
as are not likely to vary 


well to suggest 


quantities represented by the 


other, chart 
should be such 
much, and are capable of being expressed 
in round numbers. Fractional values can 
be much more easily picked off of the 
the large number of 


ikely 


scales on axes. A 


diagonals on the drawing is vers 


} 
x 
ate 
7 
a 
i 
a * 
ert 
7 
a 
> 
’ 
OS 
64 
| 
- 
| 
a 


44 


to cause confusion in reading, and will 
certainly entail additional labor to con- 
struct. 

Let us now consider the other set of 
diagonals, corresponding to 

y= b—x. 

This may also be written 
(4) 

It indicates that if we enter the X- and 
Y-axes with two numbers to be added 
and run the perpendiculars out to their 
intersection, this intersection will be 
found on the diagonal numbered with the 
sum. Thus entering the X- and Y-axes 
at 26 and 44, and running as indicated by 
the heavy lines, we find the intersection 
on diagonal 70. Next suppose b = O, and 
give a different values. The diagonals 


b= +- ¥. 


will now be a series of radiating lines 
the 
Fig. 4. 


X- and 


Here, 


intersection of 
This is shown in 


from the 
Y-axes. 
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making their values Io times as great, 
as shown in the parentheses, and also 
give the graduations on the Y-axis a 
double set of numbers, we may be able 
io keep the dimensions of the chart 
within reasonable limits and also use 
diagonals which are more favorably dis- 
posed for accurate reading. In any case, 
however, there will be an unavoidable 
crowding together of the diagonals near 
the origin which will make the readings 
about the low numbers difficult, if not 
impossible 

There was no real need to suppose that 
b in the equation was zero. It was done 
merely for convenience in illustrating the 
point I wished to explain. If / had had 
any value, positive or negative, we should 
have had the same set of radiating lines, 
but their point of intersection would have 
been shoved up or down the Y-axis by 
the value which we gave to b. 


May 14, 1908. 


must be interpolated by the eye. It will 
be readily seen that this method is not at 
all suited to any case in which the desired 
number of products is large, since the 
labor of drawing in the curves would be 
prohibitory. 

Note that curves I or 10 might be used 
as tables of reciprocals. 

Next’ let us consider a case in which 
some power of one of the quantities is 
involved. We will select a case involving 
several multiplications in order to show 
how some of the principles already dis- 
cussed are applied. This will be done in 
some detail in order to clearly show the 
process of attacking a simple problem. 


oF BRAKES 
Take the formula for the band brake 
P= AT (1 — 10 
in which P the 


represents resultant 


20 


10 


0 10 
FIG. 2. 


as our equation informs us, the chart may 
be used for multiplication. Entering the 
X-axis at 2, running up to the diagonal 
3 and from there to the Y-axis we read 
the product, 6. Division is, of course, 
performed by going through the chart in 
the opposite direction 

This chart, while simple in appearance, 
is not very practical where the multipliers 
differ greatly in value. It is easily seen 
that if we wish to multiply any number 
on the X-axis by 10, it will be necessary 
to have the chart 10 times as high as it 
is wide. Moreover the intersection of the 
vertical lines with the diagonals near the 
10-line is 
ficult to read accurately. 
tion for the diagonal for this purpose is 


very acute and necessarily dif 
The best posi- 


on or near the 45-degree angle. 
These difficulties may be partly over- 
come by changing the scale values. 


renumber the diagonals from o.1 to 1 


LINES PLOTTED FROM THE GENERAL EQUATION 


If we 


40 50 0 10 


7 = 82 AE 


Let us now investigate another form of 
chart for multiplying, writing our 
equation 

(5) 

If we give a a definite value and find 
corresponding values of x and y, it will 
be found that perpendiculars erected at 
these corresponding points will intersect 
on a curve called the equilateral hyper- 
bola. For each different value of a we 
will have a different curve. 

A chart constructed with them, like 
Fig. 5, could therefore be used for multi- 
plication and, of course, for its converse 
division. We have only to pick out the 
numbers to be multiplied on the two axes, 
follow up their perpendiculars to their 
point of intersection, which will be found 
on the curve numbered with the product. 
Should this point fall between two curves, 
instead of on one of them, the product 


FIG. 3. LINES PLOTTED FROM THE GENERAL EQATION Y — B = 


= x 


tangential pull on the brake, A the are. 
of the cross section of the brake band in 
square inches, 7 the tension in the tigh! 
side of the band in pounds per squar: 
inch, the coefficient of friction (0.1* 
in the case of iron on iron) and a th 
arc of contact of the band in degrees. 
Inside the parenthesis in our equation 
there is only one quantity which need be 
considered as a variable, a the are of cv 
tact; f will be constant for any given ma 
terials for band and drum and, as ind! 
cated above, will be taken as 0.18. Unik 
these circumstances, instead of drawing 
separate line or set of lines for each quai 
tity inside the parenthesis, we need on! 
draw one line for the parenthesis «> 
whole, getting the different values [ 
plotting this line by letting @ vary. \\ 
will have to assume the limits with: 
which this variation is to take place. Su 
pose we take these as 200 and 300 ( 


| 
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grees. Then solve the parenthesis for 
every 10 degrees between these limits. 

In Fig. 6 the results of these calcula- 
tions are shown plotted as ordinates on 
the chart, while the corresponding arcs 
of contact are taken as abscissas. In lay- 
ing off the latter, one small scale division 
on the horizontal scale is used to repre- 
sent two degrees of arc. The vertical scale 
will need to be large as the values of the 
parentheses only vary from 0.4666 
0.6103, and this, if plotted to a small scale, 
would make a very flat and therefore un- 
desirable curve. 

Suppose we make one small scale divi- 
sion on the vertical scale equal to 0.01. 
This has been done on the chart, and the 
curve drawn through the points thus 
found. These values must now be mul- 
tiplied by the assumed values of 7, the 
tension per square inch in the band. Ac- 
cording to one authority the safe values 
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the zero line and then horizontally 4", 5, 
5%, 6, etc. of the large divisions, cor- 
responding to tensile 4500, 
5000, 5500, 6000, etc., so as to get the lines 
well spread out. If we take the point of 
convergence at 14 large divisions to the 
right of the left-hand edge of the chart 
the conditions we have imposed above will 
be fulfilled, and this has accordingly been 
done. The results of this multiplication 


stresses of 


to -will be read on the horizontal axis, and 


they must next be multiplied by the as- 
sumed values of A, the area of the cross 
section of the band. 

We could use the same point of con- 
vergence for the A-lines as for the T-, 
but inasmuch as this would some 
confusion in reading the diagram, it will 
be better to use some other center, which 
however, must be located on the vertical 
line passing through the T center. Ac- 
cording to the authority quoted above, the 


cause 


“J 
uw 


P = 3360. These values of P will be 
read on a vertical scale. It will be found 
that if we allow 1 large division on the 
vertical scale to represent 200 pounds it 
will give us a convenient scale length and 
readings may be made with an accuracy 
which is sufficient for all practical pur- 
The length of the vertical scale 
of the large divi- 


poses. 
will thus be about 17 
sions. 

Therefore going up, 17 large divisions 
from the zero of the curve we locate the 
center for the radiating A-lines on the 
vertical line which passes through the cen- 
ter of the T-lines. From this center we 
go 10 large divisions to the left and, going 
down 2, 3, 4, 5, etc., large divisions, (pro- 
portional to 0.08, 0.12, 0.16, 0.20, etc.,) we 
locate the points through which the A- 
lines must be drawn from their center. By 
this arrangement they will cover the de- 
sired length on the scale of P. Our chart 
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/ will range from 4500 to 6500 for 
rought iron, and from 8500 to 11,500 for 
tcel. We have therefore to provide for 
total range of 7000 pounds and we will 
ver this by steps of 500 pounds. We 
| adopt the multiplying method shown 

Fig. 4, making the radiating lines stand 
the different tensions. They must con- 
ge to a point somewhere on the zero 

of the curve just drawn, and this 
nt may be chosen at will. In reading 
chart we must run up or down a ver- 


line until we strike the curve, and 
go horizontally until we reach the 
red T-line. It is evident that all the 


nes must. be in such a position that 
may be intersected by any horizontal 

from the curve. They must be so 
n that the tangents of the angles they 
the 


to the tensions they represent. Let 


with vertical will be propor 


up ten of the large divisions from 


THE EQUATION O = Ax = ¥ 


thickness of the band for 
should vary between 0.08 inch and 0.16 
inch, corresponding, roughly, to No. 12 
and No. 6 Brown & Sharpe gage. If our 
bands are not to be less than 1 inch, nor 
more than 


ordinary cases 


3 inches in width, the maxi 


mum variation in area will be between 
0.08 square inch and 0.48 square inch. 
For convenience let the areas vary by 


steps of 0.04 square inch, although any 
other size of step might have been chosen 
This will give us 11 lines which must be 
so drawn that the tangents of the angles 


they make with the horizontal will be 
proportional to 0.08, 0.12, 0.16, ete 

We must now determine the limits 
within which our results, the desired val 
ues of ?, must fall. For the least area, 
0.08 square inch, the least tensi 4500 
and the smallest contact angle 200 de- 
grees, we have P 108. For the largest 


values of the same quantities w 


5 
DIVISION, 


CHARI ATION AND 


PLOTTED 


FOR MULTIPLI¢ 


FROM THE EQUATION 


except for lettering the 
[he left-hand scale must 
of course, be lettered so as to make each 


Is now complete 
lines and scales 
large division represent 200 pounds pull 
To read the chart, enter at the bottom 
or top at the assumed are of contact and 
trom there 
desired tension in 
the band, then vertically to the area line, 
and then horiz to the vertical scale 


run up or down to the curve, 
go horizontally to th 


ontally 


representing the tangential pull. Or, if 
the pull, are of contact and tension are 
known, enter as before at the are of con- 
tact, run vertically to the ¢ e, t ce to 
the tensi link il sectl of 
the vertical through this pomt with the 
orizontal drawn f the desired pull 
will be on t t lines 
hus ¢ cessary s ‘ d 

It is \ s, that for pract yur 
poses t ght hav ied 
ff on the rig side at the yf 


| 
= 
ag 
| \\\\ \ \ \ \ \ 
; 
‘ 
4 
Ba 


rj 


the curve, so as to omit all of the dia- 
gram not sectioned with the small divi- 
sions, also that there is no need of con- 
tinuing the 7-lines above or below the 
curve 

There is no necessity, in these charts 
for having the scale divisions equal, as 
has been the case in all the charts ex- 
cept the first. If we admit this there is a 
distinct advantage in many cases in hav- 


ing them irregular. 


ovation of THE DISTANCE OF A 
LENS 


For instance, take the formula connect- 
ing the two foci of a lens with its prin- 
cipal focus 

1 2 

where f and f are conjugate focal dis- 

tances and fp the principal focal distance. 


Make 
y= and 6= 


The above equation becomes ++y=06 
which is identical with equation (4) 
above. 

We have, in this case, to lay out on the 
X- and Y-axes the reciprocals of f and f’ 
and draw in the diagonals as shown in 
Fig, 7, just as we did in Fig. 3. Knowing 
the principal focal distance of our lens, 
we select the diagonal corresponding to it, 
enter the X-axis, say, at the distance of 
the object from the lens, run up to the 
diagonal, from there to the Y-axis and 
read off the distance at which the object 
will be in focus. 


Locarirumic CHARTS 

A more important case is where the di- 
visions are laid off to a logarithmic scale. 
Paper ready ruled in this way may now 
be had from dealers in mathematical in- 
struments and is valuable for many pur- 
poses. On it, many problems which would 
have to be solved by tediously drawn 
curves may be worked with ease by 
straight lines. 

Let us return to equation (5) a= 
This may also be written /og.a— log. x 
+- log. y which is identical with (4), the 
equation for a straight line. The paper 
in question is graduated on its horizontal 
and vertical axes so that the lengths from 
the origin are equal to the logarithms of 
the numbers placed opposite the gradua- 
tion marks. 

If in Fig. 8 we connect 2 onthe ver- 
tical axis with 2 on the horizontal axis, 
3 with 3, and so on, we get a chart sim- 
ilar to Fig. 3, which was used for addi- 
tion, but in this case is for multiplication. 
It also bears some resemblance to Fig. 5, 
but the equilateral hyperbolas used there 
are replaced by straight lines. To use 


the chart enter at the X- and Y-axes with 
the numbers to be multiplied and follow 
out the perpendiculars at these points to 
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their point of intersection, which will be ° 


found at the diagonal numbered with the 
product. 

We might also draw the diagonals so 
as to slope upward from left to right in- 
stead of downward, as shown on the same 
chart. This is identical with the second 
form of addition chart of Fig. 3, and may 
also be used for multiplication. Thus, 
entering on the X-axis with the multipli- 
cand we run up till we strike the diagonal 
numbered with the multiplier, and thence 
over to the product on the Y-axis. Such 
paper is also very convenient for handling 
equations containing powers and roots of 
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To get squares greater than 10 we 
should have to extend our chart above the 
10-line. It would be exactly similar, how- 
ever, to the part below, and it is therefore 
only necessary to lower our squaring line 
so as to cut the base of the chart in the 
middle, and make it pass through the 
upper right-hand corner. We thus get a 
chart which may be used for getting the 
square or square root of any number, the 
only thing to be noted in the latter opera- 
tion is that we must use one or the other 
section of the line according to the posi- 
tion of the decimal point. If the number 
whose square root is desired has one, or 
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the variables, and especially where these 
powers and roots are fractional. 

For instance, y=.2*° may be written 
log. y = 2 log. x. 

This indicates that a line drawn so that 
its tangent with the horizontal is 2 could 
be used for squaring numbers on_ the 
X-axis, or conversely for extracting the 
square roots of numbers on the Y-axis. 
This is shown in Fig. 9. The top of the 
diagram is bisected, and a line drawn to 
this point from the origin, enabling us to 
find any square not exceeding 10. Enter- 
ing at 2 on the X-axis and running up till 
we strike this line and from there to the 
Y-axis we read 2°, or 4. 


three, or five places (any odd number) 
before the decimal point, use the first sec 
tion of the line; if it has two, or four, 
six places (any even number), before th 
decimal point, use the second section. 
From what has been said it is plain that 
the cube line should be drawn by divi: 
ing the upper and lower edges of the di 
gram into three parts so as to make t! 
tangent of the angle of slope 3. Her 
there will be three lines crossing the di 
gram. For getting cube roots the fir-' 
section should be used where the nu: 
ber of places before the decimal point 
I, 4, or 7, etc., the second ‘section whe 
the number of places is 2, 5, or 8, et 


= 
| 
| | 
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while the third section is used where the 
number of places is 3, 6, or 9, etc. 

For getting fractional powers or roots 
the tangent of the angle of the slope must, 
of course, be equal to this fractional ex- 
ponent. Equations such as p v" = ¢ are 
easily solved. In Fig. 9 the line repre- 
senting pv'*'= 10 has been drawn for 
purposes of illustration, v being read on 
the horizontal and p on the vertical axis. 
On the same chart a line has been drawn 
for getting circular areas, showing the 
extreme simplicity of the method, Diam- 
eters are the horizontal- and 
areas on the vertical-axis. 

In Fig. 10 is shown the application of 
this paper to the formula for the section 
modulus of a beam of rectangular section 

bh? 


read on 


In this chart, values of / are read on the 
base line, b on the diagonals and Z on the 
vertical or Y-axis. For the sake of clear- 
ness Only two of the diagonals represent- 
ing b have been drawn. They are for 
b= 2, and b= 4. 

In reading any of the logarithmic charts 
here given, significant figures only will be 


found. No definite rules need be given 
for finding the position of the decimal 
point. As with the slide rule, it needs 


only the application of a litthke common 
sense. 

There is a large numver of variations 
possible with the types of chart which I 
have described, and also a large number 
of types differing radically from them and 
useful for special forms of equation. The 
necessary limits of an article of this de 
scription’ preclude any attempt to cover 
them here. 


THe ALINEMENT CHART 


One other type, however, has received 
some attention of late years, and as it 
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presents certain decided advantages for 
some purposes a brief description of cer- 
tain of its fundamental properties will be 
given. It is known as the alinement chart. 
In all the work we have done so far the 
necessary lines were plotted on what are 
known as rectangular coordinates, that 
is, the axes on which the values of x and 
y were plotted met at a right angle. This 
is by no means a necessary condition. The 
axes may be parallel, and, in fact, I have 
a little book in which the author has de- 
veloped a system of coordinate geometry 


Distance at Which Object will be im Focus 


Distance of Ov t trom 


FIG, 7. FOCAL DISTANCES OF A LENS 


based on parallel instead of rectangular 
coordinates. 

To aid us in understanding this form 
of chart let us take a simple equation of 
the form 

au+bv=c (6) 
where w and v are variables and a, b, and 
¢ are constants. This is the equation of a 
straight line where rectangular codérdi- 
nates are used. To illustrate, let us as- 
sume a= 4, b—6, and c = 60, and draw 
the line represented by the equation as 
shown in Fig. 11. 


Since u and v may have any values let 
then 67—60 and v=10. Again 
letting v=0, 4u—60 and u=15. This 
gives us the coordinates of two points on 
the line, one on each axis. Lay off u= 15 
on the Y-axis and v= 10 on the X-axis 
and join them. Then for v= 4, u=9, as 
shown by the heavy line on the chart. 

Now let us lay off the same quantities 
parallel axes in the second chart 
On the axis marked 4 wu lay 


on the 
of Fig. 11. 
off 15 and join it to v = oon the Bv axis. 
Lay off v Bv axis and join 
it to = 0 on the axis. These two 
lines meet at the point marked p, It will 
be found that all lines joining correspond- 
as found from the 


10 on the 


ing values of u and vy, 
equation, will pass through the same point. 
Or, if we take 4 on the Bv axis and join 
it with p, this line prolonged will cut A u 
at 9, giving us the same result that we 
got by the other chart. 

Thus, what was the equation of a line 
with the rectangular system, becomes now 
Keeping a and > 
with 


the equation of a point. 

constant and changing ¢ gives us, 
the rectangular system, a series of parallel 
lines. With the parallel codrdinates this 
merely moves the point p up or down on 
the line Cp “sup 
port” for the points of intersection p. On 


This line is called the 
the other hand, changes of a or b will 
shift p to the right or left of the support 
Cp. To establish the point p it will gen 
erally be sufficient to solve the equation 
for a few easily determined values of 
and v, lay them off on their and 
join corresponding points as has just been 


axes 
done. Or, it may be worked out analyti- 
cally as follows 

Let the position of the point be supposed 
to be located by reference to rectangular 
coordinates, of which the line 4 B repre 
sents the X-axis, and the line through O 
midway between 4 u and Bw and parallel 
the Y horizontal 


i 5 6 7~ 8 9g 0 


to them axis. Draw a 
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LOGARTH MIC CHART FOR MULTIPLICATION 


FIG. 9. 
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LINES OF POWER AND ROOTS ON LOGARITHMIC PAPER 
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It will intersect the lines 


linc through 
Au and at the same hight above A B 
as p. Call this distance y. 


Equation (6) may now be written 


au + ov ay+by= 
or 
c 
y= 
d (7) 


This gives the distance of the point p 
above AB 

If x’, y and x”, y” are the coordinates 
of two known points on a line, analytic 


geometry teaches us that 
a+ — 2! 
x'—x" 
Let us apply this to the two lines orig- 
inally drawn to locate p, and call the dis- 
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d(h—a) (8 
d+ a 


thus giving us the distance of the point 
from the vertical line through QO. It 
shows, also, that this distance is independ 
ent of c, and that, therefore, however 
varies (if a and b> are constant), p will 
always lie on the line C p. 

The actual location of the various points 
on this line may be found by solving the 
equation for y for different values for a 
and b, or as said before, by joining up 
corresponding points on the 4 u and Bu 
axes by lines whose intersection with the 
locus, or support, of p will give us the de- 
sired points. 

A practical example worked through 
will, perhaps, give us a better idea of the 
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tances O44 and OB, d and d, re 


spectively. 
at the two ends of one of the lines are: 


Therefore 
In 
= 
—d—d —0 
a 
For the other line wv’ d, y O, and 
d, \ = 3 are the coordinates of 
ce ends, and its equation wall be 
r+d y¥—O 
—d ad 
Combining these equations so as to elim 


The coérdinates of the points” 


methods used than we should gain by a 


purely abstract discussion 


AN ALINEMENT AREA CHAR! 


A few days ago a man engaged in mak 
ing blueprints asked me to make hima 
chart for calculating the areas of his 
prints in order to aid him in fixing his 
charges. As it makes a very simple prob 
lem for this purpose | will use it in this 
demonstration, merely remarking that che 
furnished him differs in some 
particulars from the one used for illustra- 
tion here, in order to better adapt it to 
his needs 


The formula used was 
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in which 4 is the area in square feet, IV 
the width in inches and L the length in 
inches. 

Write this in its logarithmic form 


log. IV lug. L= log. Ad - leg. 144. 


WW on the axis, 
A on the 


Let us plot log. 
log. L on the Bv axis and log. 
support. 

We must first decide upon the scales by 
which these lengths are to be measured 


on their axes. For instance, u, the meas- 


u \ 
7 
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FIG. TI. COMPARISON OF A RECTANGULAR 


\ND ALINEMENT CHART 


ured length of leg. W on the du axis, 
is obtained by multiplying log. IV by sony 
“modulus” or coefficient to get the de 
sired length in inches. Let us call this 
modulus /, for the A u axis, 1. for the Bz 
axis and /; tor the support. 
“hen 
u |, log. W. 


& los. 


and 
log. W = i? 
7’ 
L=— 
vg. 


Calling log. 4 + log. 144 = ¢. we have 


or 


From equation (8) we have 


a 


b+a 


trom which 
Cad 
@-—-x CB’ 


thus locating the support. 
From the equation (7) we see that 


must therefore be multiplied by 
2, 
4+4, 


in order to give the measured leng 
along the third axis, or support, and 
juantity must be its modulus, or 
We 
/,= 
4; 
lhe graduated lengths along th 


terent axes may be anything we chos 
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make them. In general, they should be 
about equal and as long as possible while 
keeping the size of the chart within rea- 
sonable limits. The largest size of print 
which was called for in this problem 
was 40x60 inches. The logarithm of 40 
is 1.602, and of 60 is 1.778. These num 
bers are so nearly equal that it will not 
pay us to use different scales in laying 
them out in order to represent them by 
exactly equal lengths on the axes, and /; 
will accordingly be made equal to / 
The best scale to use for a practical 
problem would probably be 1 inch for a 
logarithmic value of 0.1, thus making the 
length of the longest axis about 18 inches. 
In the drawing made for this article the 
twentieth scale was used, giving a chart 
half this size. This does not refer to the 
cut which, of course, has been reduced 
Since /, and J; are to be equal, equation 


ft. 
2 ft. 
1 ft,- lds 
2 
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FIG, 12, ALINEMENT CHART FOR 
) shows that the distances C A and 
B are equal, or the support must be 
idway between the outside axes. lor 
e modulus on the third axis we have 
m equation (10) 
= 
2 
we must use a seale of fortieths on 


middle axis, on which the areas are 
tted, if we use twentieths on the out- 
The distance between the out 


axes 

axes may be anything we wish. If 
axes are too close we get a compact 
rt, but the intersection of the index 


with the axes may, in some positions, 
sO acute as to make accurate reading 
heult. The farther the axes are apart 


better this condition will be, but 
t not make the distance 


vet a chart which will be awkward to 


we 


SO great as 
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Perhaps the best arrangement for aver- 
age conditions will be to have the chart 
about square, in which case the index line 


will never make a smaller angle with the 


axes than 45 degrees; this is not ob- 
jectionable 

The two outside axes are now to be 
graduated so as to represent the loga- 


rithms of the desired lengths and widths 
Start with 1 inch 
(whose logarithm is 0) on the “/ 8 line 
On the middle axis instead of putting I 
on the 4 B line we must remember that 
logarithm 4 is to be added to logarithm 
144 (which is 2.158), and we therefore 


expressed in inches. 


run up 21.58 measured with the fortieth 
scale before beginning to graduate. Call- 
we lay off from it the 
3, 4, ete., and such sub- 


ing this point 1, 
logarithms of 2, 


759 


sometimes necessary with the other form, 
it will be easier to get close readings 
Ihe scope of this chart might have been 
somewhat enlarged, without much trouble, 
had it been thought desirable. 
corresponding to the different areas might 
have been marked on the other side of the 
area line in something the same manner 
done in Fig. 1. Also the chart 
might have been extended to give the to- 
tal area or price of a number of prints of 


The prices 


ads 


was 


given size. To do this we should merely 
have to consider the area line as the out- 
side axis of a new diagram, the other out 
side axis being graduated to represent any 
desired number of prints, and the product 
would be read off on a new intermediate 
axis. The 8B, or base, line need not 
have been left on the chart, as it is of no 


divisions of them as may be necessary, use after the construction is once made, 
till we reach 17, a trifle beyond the = and it will generally be omitted. 
»ft. 
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limits of our other scales. The chart is CHART FOR COLLAPSING PRESSURE OF 
now complete with the cxception of the TUBING 


lettering 

To read it, lay a straight-edge or draw 
a fine thread tightly across the chart so 
to the the 
length and width of the print, and the in- 
tersection of the line with the middle axis 
th Better, 


perhaps, than either the straight-edge or 


join points representing 


as 


will give irea in square feet 


glass or thin celluloid 
its 


thread is a piece of 


with a straight line scratched on un- 


der surface. 
Such charts as this will ordinarily show 


those 


a very marked advantage overt pre 
viously described. They are usually much 
simpler to construct, and they avoid the 
confusing tangle of lines so often found 


with the rectangular type. © Moreover, 
since we do not have to draw a separate 
line for each value of the variable as ts 


Another formula charted on this plan 
is shown in Fig. 13. It is 


P= 50,210,000 ( 5 


ced 


collapsing press 


as Stewart's form- 


for bes- 


and will be recogn 
ula the 


10r ufe 


semer-steel tubing to be applied to pres 
Sttres not ex¢ ding pounds ] 
ues of D t xceedi ¢ 0.023 
In is the exter pressure 


inch, ¢ the thickness of 


the tube in inches and D the external 
diameter of the tube, also in inches. It ts 
very similar to the case we have just 
worked out, but there are one or two 


practical points in which they differ which 


a 
> 
15 
A 
| 
‘i 
‘ 
1} 
7 
t 


760 


will make it worth our while to hastily 
run through the construction. 


The formula may also be written 


rp 
or . 


50,210,000 + 3 log.t 


log.P +3 log.D log 


Its essential similarity with our funda- 
mental equation will be readily seen. 

Suppose we take the range in tube 
diameters from 1 inch to 6 inches, and 
let our pressures vary from 100 pounds to 
ooo pounds, the latter a trifle above the 
§81 pounds for which the formula is sup- 
posed correct. Log. 1 is o and log. 6 is 
0.778; log. 100 is 2 and log. 600 is 2.778. 
This gives us a range of 0.778 in the value 
of the logarithm in each case. Let us 
make the length of line corresponding to 
this range the same on the two outside 
axes, say 7.78 divisions on whatever scale 
may be convenient 


On account of this equality we may 


write 
(log. P—2)=31, log. D 
or 
1, = 31: and /. 
3 
Then /; (log. P —2) =1, log. D, show 


ing that the two scales are identical so 
far as graduation is concerned. 

The logarithms of the values of D wil! 
be laid off from the horizontal-hase line; 
the logarithms of P, above 100, from the 
same linc Sut it must be remembered 
that the real zero for the P-line is 20 
divisions (on the scale we have chosen) 
below the base line, and that consequently 
the line corre sponding to AB of Fig I! 
will slope up from this point to the point 
marked 1 inch on the D-line. 
need to draw it, however. 


Phere is ne 


The location of the ft-line is given by 


d, CA 3 


4, ce I 


Next let us determine the modulus / 


for the support or axis for tf. According 


to equation (10) 


A+, 40 


Inasmuch, however, as the log.'t is mu) 
tiplied by 
sider its 


3 it will be convenient to con 
modulus as The other 
quantity Jog. 50,210,000 laid off on this 
axis will, however, only be affected by the 
modulus ', / 

In graduating the ¢t-line note that we 
must add Jog. 50,210,000 or 7.7007 to log. t, 
and that the zero from which the gradua- 
tions are measured must be on the slop- 
ing AB-line referred to above. If the 
left-hand end of the 
to point 


line, corresponding 
1 is 20 divisions below the hori- 
zontal-base line, the zero for the f-line 
will be 5 of these same divisions below. 
Now, using a scale one-fourth the size 
of that used on the (since 
This 


corresponding to 1 


outside axes 
=%1,) lay up 77.007 divisions 


will give us the point 
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inch on the ¢-line. 
less than 1, will all fall below this. 

For example, take ¢ 


divisions on the one-fourth scale or 10 di- 


visions on the three-fourths 
what is the same thing, we 


47.007 divisions from the zero. 


same way or by joining up suitable points 
on the outside axes. The chart now needs 
only to be lettered to be complete. 

A simple modification of the alinement 


chart as already described is sometimes of 


value. 

Let our 
form au + bv = O. 

In this equation c has been made zero, 
and, since this is so, y in equation (7) 
This shows that the support 


general equation have the 


is also zero. 


for the points of intersection is now the 
In order to have the points of 
A and 


line AB 


intersection lie between the points 


SOOO 


Fiber Stres 


“000 


ALINEMENT CHARI 


B it will be that .4u and Bz 
axes lie on opposite sides of the line 4 B. 


Necessary 


\s indicated in the last example there is 
no necessity that 4B should lie perpen- 
dicular to the axes, and it will evidently 
be to our advantage to make it sloping, 


since in this way the chart can be made 


10 OCCUPA le ss room 


ALINEMENT CHART FOR TwistinG Mo- 
MENT OF A SHAFT 


fhe methods followed in constructing 
working 
For this 
equation for the 


shaft 


this diagram will be shown by 
out another practical examplk 

purpose let us take the 
twisting 


moment in evlindrica] 


Our values for t, being 


-0.1 inch; log. t 
1. This will be measured down from 
point 1 on the t-axis, the length being 30 


scale; or, 
may go up 
The other 
points on this axis may be located in the 
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M = 0.196 
or 
—0.196D*f + M=O, 


where M is the twisting moment, D the 
diameter of the shaft in inches and f the 


fiber stress in pounds per square inch. 
Let 

lLfandvy M, 

then 


and 
— 
— 
180090 
170000 
160000 
150000 
140000, 
130000 
120000 


100000 


OOOO 


} 40000 
30000 


FOR THE TWISTING MOMENT IN CYLINDRICAL SHAFTS 


0.196D*lu O 


Now from equation (8) 


b—a 1, — 0.196 /, 
1, + 0.196 D* /, 

(: 

This is the equation for graduating t 
support. The two axes must be gradu: 
according to the equations « = — 
and v = I. M, which show that the d 


sions On each axis are to be equal am 
themselves, or that the graduation 
regular. Let us assume that the grea’ 
fiber stress we shall need is 15,000 pou: 
and that our largest shaft will be 4 in 


in diameter. Our maximum moment 


= 


Moment 


1) 
e 


J 


v : 
f =—*_— and M = —_, 
| l; 
ani 
| di 
ete) 
| 
| ere 
1000 IN 
| — 
> 
| 
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en be about 188,200. If we make 1 inch 
ual to 1000 pounds on the f-axis, this 
Mak- 


¢ I inch equal to 10,000 pounds on the 


cis will have to be 15 inches long. 


oment axis will give us a length of 


ut 19 inches; /, will, therefore, equal 
i... Suppose we say that 20 inches will 
a convenient length for the diagonal, 
» @ will equal to inches. 

Now the 
hes and tenths, taking as the zero point 
each the intersection of the axis and 
The graduations for the D- 
axis or diagonal will be determined by 
Let us find 


graduate outside axes into 


diagonal. 


solving our equation for .. 


the point corresponding to the 4-inch 
diameter. From equation (11) 

10 — 0196 X 64x I 


10 + 0.196 X 64X 1 


lhe division mark for the 4-inch diam- 
eter will, therefore, be placed 1.11 inches 
to the left of the middle of the diagonal. 
As many other points as may be consid- 
ered necessary are found and laid off in 


i¢ same manner. In Fig. 14 this has been 


The Dies 
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phasize. It should be remembered also in 
connection with any discussion of the size 
of the chart that 
from 
and that in general, it is desirable to have 


the cuts used here are 


reductions the original drawings, 


the charts as large as convenience in 


handling will permit. A great varcety of 
other forms and applications of the graph- 
ical chart are known and have been used. 
What I have given here is only the barest 
outline of a few which | thought would 
have the greatest practical interest for the 


readers of this periodical. 


A Homemade Tapping Machine 


By A. J. Baker 


Sometimes it happens that the home 
made machine of the litthe man knocks 
large chunks of conceit the care- 
fully designed product of the up-to-date 


from 


factory. Here is a case in point: 


done for every quarter inch from 1 inch 
to 4 inches. To save work, the gradua 
on the fiber stress line need not have 
extended below, say, 8000, while the 
eter line might have been stopped at 
4 es 
iv other forms of equation 
sily handled by the alinement chart. 
containing variables of higher 
rs than the first will often require 
ed- instead of straight-line support; 
t, all the axes may be curved 
will be well to 
different 


may 


ll these charts it 


te the results for a few 


then run out the same 


Mis- 
anvone un 
the 


ns, and 
ties in the chart as a check 
are easily made by 
the 
to detect 


e is no pretense 


and this is 
them. 
that the 


ement of the charts presented here 


ir with work, 
st way 


form or 


all cases the best which could be 
They have been selected on ac- 
their availability as illustrations 
tain points which I wished to em 


HOME-MADE MACHINE 


Not many American readers of the 
AMERICAN MACHINIST are familiar with 


the “Black Country” of England. It is 
coal-bearing tract of the 


Scattered about the district are 


the midland 
counties. 
a number of small towns, where all sorts 
of hardware are made in all sorts and con- 
ditions of shops. <A large proportion of 
these shops are small, under-capitalized 
and under-staffed, employing the cheap 
est labor and using the most primitive 
tools. 


the seller of machine tools does not 


One can easily see, therefore, that 
have 
the eaSiest time disposing of his goods 

large quantities 
These 


\ certain shop made 


of brass thumb screws. screws 
dressed on 


The 


man, 


shown at 4—were cast to size, 
a disk grinder and then threaded 
owner of the shop, a progressiv« 
viewing the tools used for the latter pro 
cess, conceived the idea that a more .mod 
7 he 
result was that quotations and guaranteed 
for threading the 


ceived from several machine-too’ 


ern machine would effect economy 


time screws. were re 


nakers 


71 


The type of machine to be supplied was 
a horizontal tapping machine with a 
spindle (carrying the solid die) which 
ran in a sleeve driven either way, accord- 
ing to which pulley was in engage- 
ment with the clutch The clutch was 


yperated by the longitudinal movement 
of the 


against which the work holder struck, so 


spindle; a stop was provided 


pulling the spindle outward and_ thereby 
releasing the clutch 
So far, so good; but it was found that 
the best guaranteed time was more than 
that 


wherefore 


twice consumed by the old method, 


much confabulation ending in 


a visit from the representative of the 
concern that promised best 
I happened to be the 
full of details as to time 
fastest 
quick gripping fixture, etc. 
the pro- 
“Not only 
is your machine too slow, but its cost is 
excessive. Why, I could make three ma- 
chines for the thirty dollars you want for 


representative, 


with my brain 


chucking, threading speed, 


for 
fastest reverse, 
was cheerfully accosted by 


prietor of the shop, who said: 


that one.” 


replied, “There's nothing on the 


market 
“Come 


and see,” said the proprietor. 


l went, and 


by this 


I saw, and was conquered 


\n ordinary leg vise of the type gen- 


erally used in England—a short wooden 
handle replacing the customary steel 
article. Attached to either jaw was the 


half of a tool-steel block that had been 


tapped, sawn im two and hardened to 
make the dies. On the bench at the side 
of the vise was a cast-iron bracket with 


a hole bored to receive a loosely fitting 
front end of the bar slotted 
the thumb-screw 
stuck in the rear 
more, no less. No 
working 


steel bar, the 
to act as a driver on 
head \ 
end of the 
belts, 
of it 

‘The 


screw casting in her right hand and placed 


bent handle 
bar. Ne 
clutches, fixtures, and the 
was beautiful 
girl operator picked up a thumb- 
it against the half die attached to the fixed 
With her left hand 


jaw onto the screw 


jaw of the vise she 


closed the The 
right hand brought the slot on the end of 
the bar into engagement with the thumb- 
Six 


loose 


screw head turns forward of the 


bar, six turns backward, simultaneous re- 


lease of the left hand, the screw falls 
down into the basket below, finished. 
lime. five seconds 

The line cut shows the general arrange- 


ment. No sketch could show the look on 


there was nothing to be said, 


which the primitive 
arrangement scored was in the elasticity 


displaved lf asting was large, a few 
required and the piece 
With the solid 


gement, a large casting 
broken casting and 


wer 
brought to size die on 


the orthodo. array 


would have meant 


} 


‘ 
+ 
| 
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Core-box Work 


Best Materials to Use, Special Cutters, Files, Scrapers, Chisels, Etc. 
Used. Also Special Chucks and Appliances Used on the Machines 


BY ETHAN VIALL AND J. J. VOELCKER 


Little has been written on the subject 
of core boxes or core-box making, and 
mention of the word, most of us 
clumsy wooden 


at the 
conjure up visions of 
affairs that we have seen stacked up in 
the ut-of-the-way corners of some 
foundry. 

It is in the brass or soft-metal line that 
greatest 


the core box has reached its 


FIG I FORGED COKE BOX 
state of perfection, and few outside the 
shops turning out this class of goods ever 
see or hear of the complicated core boxes 
used. Some of the more complicated forms 
call for the highest mechanical skill of the 
inetal pattern-maker. 

The making of metal core boxes used 
for producing cores for cock and valve 
bodies used in the regular plumbing-goods 


In the manufacture of brass goods such 
as gas and water cocks, valves and the 
Various fittings used in the plumbing 
trades, the cavity plays a very important 
part in the ultimate cost of the goods. If 
the cavity is smaller than necessary, too 
much metal is used, and at the price of 
brass it would soon mount up into money, 
as the saying is. On the other hand, a 
cavity that was too large would weaken 
the fittings and cause loss of goods and 
reputation. 

ACCURACY IN COorRES 

Taking these items into consideration, 
one will at once see the importance of 
having the cavity of the correct size and 
proportion, and as the cavity is produced 
by introducing into the mold a form which 
is produced by pressing a mixture of 
sand, flour and oil into a core box and 
then baking the produced in a 
special oven, then the care with which this 
made will be fully 


form 


core box must be 
realized. 

Originally, many core boxes were made 
of wood, but for very many reasons this 
is not advisable where any number of 
cores are required. 

Cast iron is also unsuitable for several 
reasons where accurate, durable work is 
required. 
are used, but this metal is far from uni- 
form and spots or blow 
would be sure to show where least de- 


For some work steel castings 


porous holes 


pieces and shaped up. Two of these pieces 


are usually fitted together with dowel pins, 


and the core shape worked out of them, 

one-half being worked out of each pie 
The uniformity of grain, eage of cuttin, 

and the absolute certainty of not being 


FIG. 2. 


SPECIAL TWO-JAWED CHUCK 


compelled to patch up a porous pla 
make it by far the best material to 
but it is the most expensive to work 
good power hack saw and other suita!)! 
machinery will, however, reduce this « 
considerably. 

3rass is used to a very large exten! 
making metal core boxes and patterns 
well, as it wears well, although the corners 


— 


FIG 
line, is a trade by itself and classes with 
die-work and is considerably above the 
irdinary run of die-sinking used in drop 
forge work. The illustrations accompany 
ing this article were taken at random from 
the hundreds of subjects to be found in a 

rge manufactory, and by no means do 
they show the most difficult jobs turned 


he re 


SPECIAL TOOLS FOR CUTTING THE CORI 
sired ot expected, many times completely 
ruining the box or necessitating the in 
sertion of a piece. 

lor this reason hammered slab steel, 
which can be case-hardened after the core 
box is finished, makes a much better job, 
and it is almost indestructible. The use 
of slab steel is expensive in some ways, 


as the slabs must he cut into suitable 


SHAPES 


are more lable to round off than 
steelis used It is much easier to wor! 
steel, and does not rust. The Jat 
quite an important item, as foundri 
core rooms are very damp owing 

water used in the molding sands a! 
steam generated when castings are Pp 


The easier working properties ar 
important owing to the high priced 


‘ys 
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use 
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used in making metal core boxes and pat- 
rns. 

Occasionally a core box is forged of 

achinery steel, as shown by Fig. 1. 

In order to avoid trouble and confusion 
i the use of dowel pins certain standard 
sizes are used. These pins are made in 
two styles and several sizes, and the blue- 
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coppered in the same way as the inside 
face. 

Formerly the holes 
clamping the blank on an angle plate 
bolted to the face plate of the lathe. Then 
the work was trued up from a punch 
mark representing the center of the 
scribed circles, an ordinary “niggle stick” 


were bored by 


FIG. 4. 


prints always specify the kind to use. A 

dowel-pin chart showing these styles and 

sizes is hung in the metal patternmakers’ 

room in a convenient place for ready 
reference. The various kinds of pins are 
made up in quantities and are always kept 
on hand. 


Our THE Core LINE 


\iter the two halves of the piece in 
tended for a core box have been fitted to 
gether, the next step is to Jay out the out 
line for the core which it is intended to 
form. ‘lo do this the pieces are separated, 
the inside surface of one of them is cop 
pered and the outline laid out and scribed 
from the blueprint. The pieces are then 
put together and the circumferences of the 
holes to be bored are scribed on the edges 


the 


blank, which has previously been 


MULTIPLE AND WATER WAY CORE BOXES 


being used for this purpose. Now, how 


ever, two-jawed lathe chucks of special 


design, as shown by Fig. 2, are used. 
These are made in the shop and make it 
necessary to true the work up sideways 
only. A raised rib 4 on the false jaw of 
this chuck squares the blank and the jaws 
true it up and down. 

A stop B fastened to one jaw of the 
chuck, is set wherever required This 
arrangement permits the work to be taken 
out and inspected as often as desired and 


then replaced without changing its posi- 


tion. This last is very important, as in 
many boxes the cavity is so small that 
the work must be removed and taken 


apart to clean out the chips which other- 
wise they might clog the tool and tear the 
metal. 


THE MAKING OF CUTTERS 


Many special shapes of boring and 


forming tools are used in cutting out the 
core shape. These are usually forged 
from drill rod and some of the forged 


tools that have been used are shown in 


19 


FIG. 5. COMPRESSION 


COCK BODY CORE BOX 


FIG. 6. REAMERS USED FOR 


CUTTING CORE 


BOXES IN FIG. § 


SOME ODD SHAPES 


GIVEN HAND TOOLS 
the left-hand halt of Fig. 3. Some tools 
with inserted cutters as well as extra 
cutters are shown in the right-hand half of 
Fig. 3. 


The cutters are made of flat steel which 
1s filed to shape and the gear holes drilled 
in them; they then hardened and 
tempered and screwed cold-rolled 
rods of suitable shape and length. The 
longest tool in this cut is an end-forming 
reamer and the two tools next to the cut- 
ters on the right are jointed tools which 


are 


onto 


are used to work out a large cavity 
through a small opening 
On some kinds of core boxes a tem- 


plet is made of sheet steel which has one 
the me-half 
This templet is fastened to 


edge shaped like outline of 


of the core 


the taper attachment of the lathe and 
keeping a guide on the cross slide against 
this the hole is hored out the desired 
shape. 


Self-hardening steel is used for special 
tools Small 
Pieces of various sizes are kept on hand 


shaped wherever possible 
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and ground to the shape wanted and a 
number of different shaped holders are 
kept for shop use 

Most of the work on the inside of these 
boxes is done without the operator being 
able to see the cutting edge of his tool. 


therefore positive, adjustable stops must 
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exact size and shape that the core is to be, 
after which they are fluted, hardened and 
tempered. As a usual thing these cutters 
are used in the lathe, though whenever 
possible to spare a milling machine they 
that. 
cutter Is 


are used in 


The held in the chuck and 


ric. 8 
be used to limit the movement of the 
lathe carriage along the bed 
Sometimes in long boxes with a com 


paratively small cavity a 90-degree tool is 
used in the shaper and a long groove 
planed in the two halves as a guide for 
the drill which is run in to make an open 


ing for the boring tool 
oOLS 


SPECIAL CUTTING 


For 
made, sometimes as many as six or eight 


simple cores, multiple boxes are 
cavities of the same size and shape be 
ing placed in the same core box. One of 
these in its simplest form is shown to the 
right of Fig. 4. It is quite a nice little 
job to work out the cavities for waterway 
cores for water fixtures, as shown on the 
left of Fig. 4, and in some shops they 
are made in sections, but here they are 
worked out of the solid block Some of 


EXTRA LONG CUTTERS 
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blank has previously been bored out ¢ 
the straight sizes of the cutter and thes 
bores steady the cutter and act as a sto 
when the right depth is reached 

After the two halves of the core bo 
have been cut out in this way, they ar 
put together on the cutter and clamp: 
and the cutter revolved, the clamp bein, 
gradually tightened until the two halves 
the core box are tight together. This i 
sures a cavity the size of the cutter. T! 
rest of the cavity is chipped, filed ai 
scraped out and is a slow, tedious job 
hand work. Fig. 7 shows a few of 1! 
odd shapes which have to be given chise! 
fles and scrapers used for this hand work 


on the different kinds of core boxes 


Extra LonG Core Boxes 
Cutters which are used for making co: 
boxes in which the cavities are extremely, 
long and inacessible to boring tools, ar 


FIG, TO. GLOBE 


CHECK-VALVE CORE 


BOX 


FIG. II. SPECIAL RIG FOR 


FIG. 9. 


these cavities are partly cut or finished 
with cutters made for the purpose. 

In Fig. 5 is shown three styles of core 
boxes for making cores for what are 
known as compression-cock bodies. These 
cavities have been cut with special cutters 
similar to those shown in Fig. 6. They 
are made by turning a bar of steel to the 


GLOBE CHECK-VALVE CORE BOX 


one-half of the blank is clamped to the 
cross-slide and fed against it. 

A collar, held by a set-screw, fitting 
over the reamer shank acts as a guide 
endwise, and the collar can have a cen- 
ter line marked on it to indicate when 
the half core box has been cut to one-half 
the depth that the core is to be. The 
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shown in Fig. 8. The middle box in fig 
41s a good example of one of these 

The cutters used on these boxes are ra 
ther difficult to make owing to their 
regular form and springy nature. After 
milling they are relieved by hand and 1 
is a tedious job to get them straight 
after hardening. 

In making a core box containing a long 
square, taper hole, the average mechan! 
falls down on his first attempt by cutting 
away too much metal. The best way 1s 
to bore a taper hole of the diameter of 
side of the square desired and then 
the shaper platen, using this hole 
guide. The cutting is done with a » 
degree tool. 

This is a kink worth remembering 
we notice almost every new man scr 
his head long and hard over the job 


S-PIPE AND CHECK-VALVE Cores 

On the left of Fig. 4 is shown a 

for an offset-coupling core shaped s 

thing like the letter S. This is an 
puzzle to the green hand, but it is 
simple. A hemispherical cavity is 


— 

| 

| 
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just where the two curves meet, its diam- 
eter being the same as that of the ends 
of the hole and its depth one-half of 
this, One-half of the blank is then 
clamped onto the face-plate and the 
curved cavity worked out, the face-plate 
being worked back and forth by means of 
a lever bolted to it, as in Fig. 13. In this 
cut, however, another kind of box is be- 
ing worked out, the box shown being 
clamped sideways. The most difficult job 
of core-box making in the valve shop is 
for the cores used in the globe valves, 
and this work naturally requires the serv- 
ices of the most skilled metal pattern- 
maker. Two different kinds of this style 
of box are shown in Figs. 9 and 10. The 
core box shown in Fig. 9 has three loose 
pieces. The half-box to the left of the 
half-tone shows the box assembled ready 
to ram the core sand in, while.the half 
box to the right shows the loose pieces 
out of the box. ‘The loose pieces to the 
right and left of the box must be given 
the proper draft so they can be drawn 
out of the box after the sand has been 
rammed in, and these cannot be given a 
straight lift, but must follow the circle 
they form in the sand. Thus if they were 
both drawn at the same time they would 
form a complete circle and come together 
again above the box. The loose piece 
lying under the box merely forms a boss 
inside of the valve and lifts straight up 
from the core. This makes it necessary 
to have the loose pieces a perfect fit and 
thinner at the bottom of the box than at 
the top with a gradual taper from one to 
the other. 

Sometimes only one-half of the box is 
made for this kind of a core and two 
half cores are made in it after which they 
ire pasted together. 


INGENIOUS RIG FoR MILLING 
The style of check-valve core box shown 
in Fig. 10, is made in three parts, and the 
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ter is then worked back and forth by 
means‘ of the rod and fed in by the car- 
riage. The teeth of these cutters are 
formed so that they will cut both ways. 

The three small pieces, shown in the 
center of Fig. 12 are the parts of a core 
box for making small cylindrical cores 
The piece to the left of these is the core 
box, the center piece is a plunger and the 


FIG. 13. CORE BOX CLAMPED ON FACE PLATE 


piece to the right is a spacer. To make a 
core, the end of the plunger is inserted 
in the hole of the core box with the 
spacer between the end of this and the 
shoulder of the plunger. The whole is 
then held in one hand and sand rammed 
into the box, the spacer drawn away with 
one finger, and the plunger pressed down 
with the thumb, thus forcing the core out. 


— 


FIG. T2. SMALL CORE BOXES 


part at the right-hand of the cut is a difh- 

ult piece of work. This was at first a 
puzzle, but Anton Schuermann, foreman 
t the metal pattern-making department, 
lesigned the tools, shown in Fig. 11, to 
ut the irregular shaped cavity in the cen- 
‘er of the box. 

In doing this one-half the box is 
lamped to the face plate of the lathe at 
he desired angle; a cutter of the right 
ize is placed on the holder, which is 
lamped in the tool post. A rod is in- 
serted in the hole shown in the cutter at 
he extreme right of Fig. 11, and the cut- 


Different sized spacers can b used to 
make various lengths of cores 


\ Basin-cock Core Box 

The forged core-box blank, shown in 
Fig. 1, is fora basin cock having its handle 
at the side instead of the top. This is 
another. difficult job when it comes to cut- 
ting the biff or curved part of the spout 
end. 

The middle piece in, Fig. 5 shows this 
box after it had been milled with special 
cutters, shown in Fig. 6, and Fig. 13 shows 
the concave half of the box is clamped to 
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the face-plate while the biff end is being 
worked out. This curved cavity is also 
tapered, which variation has to be con- 
trolled by judicious use of the cross slide 
and by shifting the position of the work 
on the face-plate 

As an example of the ume taken on one 
of these jobs, the time for making the 
drawing for this box was four hours, 
forging, planing, and fitting, 14 hours, and 
the lathe and hand work 51 hours, making 
a total of 69 hours at an average cost for 
Some of the 
work was done by the 30- or 35-cent 
men, while the more particular work was 


labor of 40 cents per hour 


done by men getting 40 or 45 cents 

Had this box been made by inexperi- 
enced men the time would have been 
doubled at least and a poorer job been the 
result 


Cone LUSIONS 


Many of the simple core boxes only re- 
quire from two to four hours’ work after 
the parts are fitted and doweled, while 
others require 90 or 100 hours, or even 
several weeks 

lhere are thousands of core boxes used 
in this plant and 60 core girls are con- 
stantly employed making cores. In the 
metal-pattern shop five men are kept busy 
on core-box work all the time and some- 
times more 

Sample castings are sawed up after a 
new core is used to make sure that the 
metal is of the correct thickness in all of 
its parts; if not, the core box goes back 
to the metal-pattern shop with sketches 
and instructions to alter where needed. 

When not in use the core boxes are 
stored in an immense fire-proof vault, as 
their loss would not only mean a ‘'arge ex- 
pense, but cause considerable delay in pro- 
duction 


The first of the German “Dreadnoughts” 
Was put into the water early in March. 
Che principal point of interest in connec- 
tion with this vessel was the report that 
she was to carry sixteen 11-inch guns in 
six turrets, four of which were to carry 
three guns each, and that the arrange- 
ment permitted all of these guns to be 
trained on one broadside. It now ap- 
pears that the six turrets will carry two 
guns each, or twelve in all. The loca- 
tion of turrets is unique, there being two 
forward and two ait, the inner one ip 
each case being higher than its mate, and 
firing over it. The other two turrets are 
arranged amidships, one on each side, 
but one forward of the other. Both can 
thus be trained on either side 


he Bower-Barff finish is produced, 
according to the Brass World, by heating 
iron or steel for several hours at a red 
heat in a closed muffle filled with steam. 
A magnetic oxide of iron is formed on the 
surface, and forms a black, durable coat- 
ing. Genuine Bower-Barff finish can be 
applied only to iron or steel 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE 


Some Failures and Successes in 


Press Punch Work 


The accompanying line cuts show how 
a job which when done singly in the press 
seemed doomed to be a failure, was made 
a success by doing it two at once. Done 
singly the profits were almost nil, made 
two at a time it earned a_ respectable 
dividend. 

The article referred to is shown in Fig. 
1 in plan and elevation, and also the 
plank from which it was made. The stock 
was cold-rolled steel, 0.072 inch thick, and 
the product had to be fairly uniform. 

The job, to the office people, looked a 
simple forming job and sketches, came 
down for a pair of tools to raise the job 
in the manner shown by Fig. 2. Inspec 
tion will show that the blank will be first 
struck by a very small part of the punch 
which is convex and consequently the 
blank may be expected to slip. This is 
precisely what did happen. The product 
therefore was not uniform. <A spring 
plunger was then suggested, tricd and 
found wanting. 4 is the punch, B the 
blank, and C the die 

A new pair of tools was then designed, 
after the manner shown by Fig. 3. These, 
however, were not made, for the fol 
lowing reasons: The foreman of the press 
department, who chanced to see the draw 
ing, said that on light stock it would 
probably work out all right, but that, on 
the steel stock required, he would need so 
great a tension on the plunger D that he 
would not have power enough to do the 
job. 

“Besides,” said he, “a better way would 


Cd 


PAY 


FOR USEFUL 


drawn through an ordinary draw-through 
die, which is not shown. 

No trouble was experienced this way 
as the articles balanced themselves and 
thus came out very even. 

Fig. 4 shows the tools for parting the 


FIG. 4. THE TOOLS FINALLY USED 


pieces. These worked very well, gave no 
trouble, and the principle was afterward 
extended to other jobs. Reference to the 
drawing shows: 4 is the punch, B is the 
top die or form, ( is the lower die, D is 
the sliding member, /: is the cam and F 


the bed or bolster. The other parts, all 


FIG, I 


be to do them two at once and then part 
them.” This, to the office people seemed 
very funny, as they had visions of jigs, 
milling machines, ete. 

After a consultation, it was decided to 
adopt his suggestions. The blanks were 
cut out as shown at B, Fig. 1, then 


FIG. 2 
rHE WORK AND THE ABANDONED TOOLS 
plainly shown, such screws, pins, 
dowels, springs, etc., need no comment. 
The tools as shown are in the closed 
position with a pair of the articles, 
shown by the dotted lines in the plan, 
and the heavy section in the sectional 
elevation, ready to be taken out. 


IDEAS 


In operating, the drawn shell is slipped 
on the form B, and slide D is closed up 
by the cam E, forcing the shell to its 
proper position and by inclosing it around 
its ends stopping any tendency to spread 
open as the punch A does its work. 

The tools were constructed as follows: 
‘The punch was of tool steel throughout, 
also the top die and lower die. The 
slide and cam were of machinery  stec] 
case-hardened. The bed was of good 
quality gray iron machined all over, the 
two dies were fitted to it and dowelled, 
before being marked out for the cutting 
part, the top die was marked out and then 
drilled right through the bottom die as 
well; after being worked out parallel the 
tools were disassembled, the dies backed 
out slightly and then hardened and tem- 
pered. 


Sheffield, England. Wi trrep Gerorce. 


Dip for Aluminum 
Not very long ago we had some small 
aluminum castings for a polyphase relay 
These were in the shape of a segment and 
were in plain’ view after assembling. 
Formerly brass ones were used, but hav- 
ing been successful on other small alum- 
imum castings it was decided to try these, 
and the result was satisfactory. How- 
ever, brass could be dipped in sulphuric 
acid and a finish given it, but something 
different was required for aluminum. 
The following was finally worked out 
and the results were satisfying indeed, 
and possibly it may be of value to others. 
Method: Dip in a hot bath composed 


of a 10-per cent. solution caustic silver 


saturated with common kitchen salt. 


Leave aluminum in bath from 15 to 20 
seconds; take out, wash and brush it. 
Then put into bath again for about 30 
seconds and wash again, drying in sawdust. 
Rochester, N. Y. Joun CoapMan. 
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dependent upon the time required in ac 

tually planing the slot. 
Hartford, Conn. 


Planing Keyways in Gears, 
Pulleys, etc. 


Table of Divisions Corresponding 
to Given Circumferential 
Distances 


Goopricu 


Ihe sketches illustrate clearly an eco- 
nomical method for cutting keyways in 
gears, pulleys, etc., in the shaper. The 
high V jaws are the only attachments re- 


Simple Ring-forming Tools 


1 inclose herewith a table of approxi- 


mate number of divisions and distances I have seen several tools and fixtures 


for making rings, in small quantities, 
cheaply, and, outside of the automatic 
wire-forming machine, I believe the tools 


DISTANCE ON CIRCUMFERENCE. 
Work. here illustrated to be most effective. 
| 
4 25 12 6 | 
316 
2 7 5 
5 6 
8 WW 9 8 6 
1 100 8 7 6 
2 200 50 34 25 20 7 ll | 10 7 | 6 
4 226 113 56 38 28 23 19 16 14 13; «Oi 10 ” 8 | 7 
251 125 63 42 31 25 21 18 16 4 | 12 ll 10 9] 8 E 
378 | 189 38 31 7 | | D 
454 (227 14 7% 57 45 9, 6 | 


TABLE OF NUMBER OF DIVISIONS CORRESPONDING TO GIVEN CIRCUMFERENTIAL 
DISTANCE. 


apart on circumference, corresponding to 
a known diameter of work. This table 
is very useful in milling-machine work 
in cutting mills, saws, ratchets, etc. In 
the many books on machinery published, 
[ have been unable to find any such table, 
and hope it may help out some machinists 
who have to figure these things out. 

for example: A man gets a straddle 
mill, say, 5 inches in diameter, to be cut 
with teeth 7/16 apart. He will have to go 
to the trouble of multiplying the diameter 
by 3.1416 and then divide by 7/16 to find 
the number of teeth to set up for. In the 


i V-Jaws ® 


quired in addition to standard equipment. 
One set of jaws is all I have found nec 
essary and these are suitable for quite a 
variety of work. 

The piece that is to be splined is first 
put on an arbor and centrally positioned 
in relation to the V in the jaws by the 
arbor as in Fig. 1. The jaws of the vise 
are next brought tightly against the work 
and the arbor withdrawn. The splining 
tool is readily located centrally by the V 
in the jaws as shown in Fig. 2. Fig. 3 
represents the work clamped with the ar- 
bor removed. 


Splining-Tool 


FIG. I 


under 7/16 and opposite 5 he can 

once the number of divisions, as 

x Vhere the table shows an odd num- 
teeth, one more or less can, of 

. be taken if it is important to have 

number of teeth. 
Haven, Conn. 


. 


Jas. FRASER. 


FIG. 2 


CUTTING KEYWAYS IN THE SHAPER 


The splining tool does not require re- 
setting centrally except when ground, and 
the facility with which the work may be 
correctly clamped makes this method a 
very desirable one where there are no 
special broaching machines for splining 
work, as the rate of production is mostly 


— 
A SIMPLE RING-FORMING DEVICE 
They are for making rings of wire, 


and, where a power or foot press is avail 
able will be found cheap, and rapid in 
operation. One stroke of the press does 
the trick, and as the finished rings drop 
through the die, the operator can devote 
his entire attention to the feeding of the 


wires 


| 


‘ bs 


FIG. 3 


l have arranged the tools with gages to 
locate the wires previously cut, and also 
with the cut-off on the tools. As it is 
my object to illustrate the principle only, 
no attempt has been made to show the 
gages or the cut-off 


Referring to the illustration, 4 is the 
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tool-steel forming tube bored to the size 
of the outside diameter of the ring. B 1s 
the punch, turned to fit the tube 4 and 
with a pilot C the size of the inside diam- 
cter of the ring, and a little tapering, 
about % degree to allow the ring to strip 
off easily. 

The tube A is cut away at D on an 
angle of 45 degrees, leaving the section 
at E to hold the punch from springing 
out of line while forming the ring 

It will be noticed that the face D 1s 
gradually rounded into the hole as it 
approaches the lower part of the slant 
lhe bottom of the tube is bored out to 
allow the rings to spring open a little and 
thus strip off the punch and drop through 
the die. F is the wire in position to form 

I think the operation of the tool will be 
readily understood. The sizes of B and 
«and the shaping of the face /) are the 
essential features 


New Britain, Conn B.S. FRANK 


Making a Special Nozzle 

We made a_ steam pressure-reducing 
nozzle in our shop for the U. S. Naval 
experimental Station at Annapolis which 
was to be machined as shown in Fig. 1 

We were furnished with a templet, Fig. 
2, to gage the curved taper bore of the 
riozzle. ‘This templet was so shaped that 
when the curved part C was in place in 
the nozzle the straight back  corres- 
ponded with the axis of the nozzle (see 


Ton 
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ing was put in place in it and clamped 
This held the work true and saved time 
that would otherwise have been used to 
true it up. After it was clamped in place 
the outside and end of the flange were 
turned off. Next we roughed out the 
taper hole; to get sizes for this we laid its 
shape out on paper by using the templet, 
Fig. 3, and then spaced it off into divi- 
sions I inch apart. We set the inside cal- 
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then made a 3g-inch slot in each end 
344 inch long to pass a bolt through to 
fasten it with. 

Two cast-iron blocks b, Fig. 4, which 
were intended to place between the head- 
stock and bed of the lathe to increase its 
capacity, and which had V-grooves in 
them to correspond to the ways of the 
lathe bed, were clamped to the lathe bed 
about 13 inches apart in front of the work 
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HOW THE NOZZLE WAS BORED 


FIG. 


FiG.2 ° 


THE NOZZLE 


Fig. 1, heavy dotted lines showing tem- 
plet in place). 

We chucked the casting in a lathe so 
we could work on the end a, Fig. 1, and 
turned off the outside of the flange to 
size and faced it. Then we bored the re- 
cess r to size. Then we had to turn the 


casting around and to save the time and 
trouble of truing it up, we caught a scrap 
cast-iron plate in the chuck and faced a 
recess in it about ' inch deep and 8% 
inches diameter so that the flange we had 
turned would fit snugly into it. 

When the recess was finished the cast- 


AND TEMPLET 


ipers to the largest of these divisions and 
bored the casting out to the calipers 1 
inch back from the end. 

We then set the calipers to the next 
largest division and bored the casting out 
to this size 2 inches back from the end. 
We repeated this until the casting was 
roughed out. 

To finish the taper hole we had to make 
a guide bar as shown at g. Fig. 4, 15 
inches long of 2x3¢-inch machine | steel. 
We laid the templet on this bar and 
scribed its shape on it and then machined 
the curved part c to the right shape. We 


with the carriage in between; a small 
right-angle bracket was clamped on each 
one. These brackets had %-inch holes 
top through which bolts were passed and 
the guide bar was laid on top of the 
brackets and the bolts were also passed 
through the slots in it. The guide bar 
was then adjusted by making the line 3 
Fig. 4, parallel to the lathe bed. 

A %-inech hole was drilled and tape: 
reamed in the cross-slide, from which t! 
cross-feed screw had been removed, an! 
a pin p was made to fit in it which wa- 
long enough to come in contact with ¢! 
surface c of the guide bar, and a weig!it 
was fastened to the cross-slide by mean: 
of a rope. This weight held the pin 
constant contact with the guide bar. 

A boring tool was placed in the too! 
post using one which had an end sm 
enough to pass through the smallest par’ 
of the hole, and it was clamped in p 
sition so it would begin to cut when ¢! 
pin ~ was at the beginning of the cury 
part of the guide bar. Everything bein 
now ready the carriage was placed in 
sition for the tool to begin its cut 
the lathe started. The longitudinal f 
was thrown in and the hole bored 
size. After the hole was finished 
casting was again turned so that the « 
a, Fig. 1, was toward the right-hand « 
of the lathe and the edge a of the |! 
was finished up by rounding it off a 
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i tle to fit the gage. This finished the 
) job up in good shape. 
Govans, Md. F. E. Fick. 


Boring and Turning Fixture for 
Connecting-rod Brasses 

< Some time since, having charge of a 
shop manufacturing steam engines, and 
after having the management inform me 
that such and such engines could be con- 
sidered as standards, I made jigs and 
templets for such parts as we were apt to 
be called upon to replace. 

The _ illustration 

fixture for boring and turning connecting- 


shows a_ turret-lathe 
rod_ brasses. 

The brasses, after having been planed 
or milled to gage, were fitted by filing or 
scraping to a standard fitting fixture or 
gage conforming to the inner dimensions 
of the connecting-rod straps of the differ- 
ent sizes of engines. By this method we 
were able to duplicate all our connecting 
rod brasses. Many of the engine parts 
were carefully and accurately made, re- 
lieving us of all anxiety when sending 
away whether the parts 
would fit just right. This method of doing 
work would make the first cost of the fin- 
ished parts more, but in the erecting of 


repairs as to 


engines we more than squared ourselves, 
besides having the satisfaction of doing 
work the right way 

Fig. 2 is a face view of the fixture look- 


FIG, 1 
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bearing at the lower end E as well as an 
overlapping cap F at the upper end. The 
cap is bolted to the yoke with swing bolts, 
the end of the cap having openings to 
permit the bolt to swing freely. On the 
upper part of the cap two bosses are seen; 
these retain strong spring-actuated 
plunger that forces against the brasses or 
work; this is advisable, as the workmen 
need not be so fussy about the length 
measurement of the brasses, and also the 
brass plate from which we cut the liners, 
shown between brasses, would vary 
slightly in thickness. 

An adjustable swinging arm G forms 
the upper bearing, and is best seen at Fig 
1. This arm swings so as to put work 
into or take it out of the fixture. The arm 
is hinged to a screw-adjusted slide, the 
adjustment of this slide being to accom 
modate the many different yokes used. 
The arm is bolted to the slide by a swing 
bolt. The outer end of the arm is bored 
to receive a tool-steel spherical-faced plug 
// that enters into a steel plate in the yoke 
This allows the yoke to be freely 
The 


Cap. 
revolved after pulling the time pins. 


FIG, 2 


FIXTURE FOR BORING CONNECTING-ROD BRASSES 


ing toward the headstock, and is made in 

the form of a face plate screwed upon 

the lathe spindie. Cast to this face plate 
. is a cradle A having a hub at each side 
central with the spindle for spring-actu- 
ated time plugs B entering the swivel 
work-holding yoke C. The cradle is 
strongly ribbed at each side; the time 
plugs are pulled out to the limit and 
slightly turned, a pin D holding them out 
until the work yoke has been turned one- 
half around, when the yoke is again 
locked with time plugs. The yoke has a 


yoke is thus held at four points and is 
very rigid. 

The work is shown in broken lines. A 
size block / is shown from which 
the lathe operator sets his tools. This 
is a quick and very reliable measurement, 
as the yoke thickness is made to a nicety, 
the thickness of yoke being 0.001 inch less 
than the gage or master strap to which 
the brasses were planed and fitted. The 
turning of the brasses is done by a tool 
in the cross slide, while the boring is done 
with boring bars entering the turret and 


also 
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lathe-spindle bush. Turning and boring 
are both going on at the same time. The 
different tools for boring and turning are 
not shown, being immaterial 

All our yokes marked 
different engines or jobs, and were kept in 
a suitable place. A very ordinary work- 
man could turn out a large amount of 
this fixture. This 


were for the 


first-class work with 
arrangement is quite simple but effective. 
A number of parts were done in this fix 
ture other than connecting-rod brasses 
BECK. 


Providence, R. | E 


An Inserted Blade End-mill 


A number of end-mills were needed by 
the brass department for use on their nut- 
facing machines. The kind formerly used 
were of tool steel, and seemed expensive 
to make, needing frequent remilling. An 
inserted-blade cutter was suggested, using 
high-speed steel, and the sketch shows the 
design 
The shank 
bored and threaded right and left, as cut 


The body .1 is of mild steel. 


ters run together reversed. [tloles a were 
drilled clear through the body, and four 


slots milled to meet them. 


Two saw cuts 
were made on two opposite sides, and the 
stock was cut end mill, 
leaving for the clamp pieces B. 


away with an 
space 
hese were drawn together by two \%- 
inch 24-thread machine screws serving to 
securely hold the blades in place. 

The pieces B were made in the form 
of rings, drilled for body and head of 
screw, or for thread. These when parted 
with 44-inch saw each furnished wedges 
for two cutter heads. 

An important feature will be noticed at 
b, where seats are provided, making it 
necessary that blades be of correct thick 
ness, thereby insuring a uniform clamping 
effect on all four blades the 
screws are drawn tight. 


when two 


These mills were a success from the 
start, and have many times paid for their 
manufacture. H. E. B 


Camden, N. J 


Red-lead and glycerin when mixed 
make an excellent material for making 
tight joints on non-metallic materials — 
Brass World 


4 
i 
| 
ged 
tp 
INSERTED BLADE END-MILI ~ 
||| 
A lc ; 
Ai 
+ 
rt 4 
> 


770 


AMERICAN MACHINIST 


May 14, 1908. 


Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE 


The Lining of Bearings 


‘On page 338 of the AMERICAN MacHIN- 
Ist is an article on the sag in a piano wire 
when used for lining up bearings. It is 
stated that it had been used up with suc- 
cess in building several large boats. To 
my mind the piano-wire method is not the 
best. It may “interest some readers to 
know what is done in British shipbuilding 
yards. 

The method is what might be called 
the pin-hole light method. After the bear- 
ings and bearing housings have been 
bored out, the extreme bearing housings 
and bearings are fixed in the correct posi- 
tions. In each nose end of all the bear- 
ings is clamped a strip of iron, about ' 
inch thick by 1 inch wide, with a small 
pin hole drilled in the center. The pin 
hole in each is fixed exactly central, both 
horizontally and vertically with the bore 
of the bearing. When the extreme bear 
ings have been securely fixed the interme 
\ light, 
say, a candle, is placed at one end and all 
the bearings are sighted from the other 
until a straight line of light can be seen 
through the lot. 

Preston, England. M. 


diate ones are brought into line. 


PRESTON. 


Straightening Tracings 


The following method, as shown in 
sketch, will straighten tracings success- 
fully in a very short period of time 

The drawing table should be covered 
with clean paper held down by thumb 
tacks, upon which lay down the tracing 
with the curled side down and across one 
end lay a long iron straight-edge. which 
should project over the sides of the trac- 
ing about 2 inches. This straight-edge 
should weigh about 10 pounds per foot 
and should be covered with either paper 
or cloth. Draw the paper through, up 
ward, in the direction shown by arrow 
once, and then draw it through again, 
starting with the other end. This will 
leave the tracing perfectly flat. Two boys 
can straighten two per minute. 

Lowell, Mass. Paut W. Approrr. 


Inclosed herewith are two clippings 
from recent issues of the Engineering 
Record by Jos. F. Storz and T. Peter- 
son respectively. Their methods relate 
to the flattening of rolled 
but should be applicable to those that 
at the edges. | 


tracings, 


have only been curled 


would suggest an electric iron as an 
alternative to the gas-heated one described 
by Mr. Peterson, electricity being avail- 
able in almost every drafting office. 
Sherbrooke, Que. S. R. Newron. 


The question as to how to flatten trac- 
ings, so they will lie easily in drawers, is 
often discussed. Prints give no trouble, 
as they can be simply immersed in water, 
and then hung up to dry again. This 
treatment, of course, is out of the ques- 
tion in regard to tracings. 

So I hit upon the following scheme: 
\ small oil heater was secured and lit. 
The tracings to be flattened were then 
rolled up in the reverse order of what 
they had been, and were then held, more 
or less funnel-shaped over the heater, 
thus allowing the heat to circulate all 
over the surface of the map. It was 
found that upon unrolling, the tracings 
would lie flat, and gave no more trouble. 

Wilkes-Barre, Penn. Jas. F. Srorz. 


While in charge of the drafting room 


Weighted 
(©) 
Drawing Table 
STRAIGHTENING TRACINGS 
of the department of water supply, 


Brooklyn, N. Y., I had to flatten several 
All of them were 
table, face 
position by 


hundred rolled maps. 
unrolled and placed on a 
down, and kept in_ that 
weights. Then a hot flatiron was applied 
to and over the whole surface of each 
map until the whole stack of maps was 
gone over, removing each map as soon as 
the whole surface is gone over with the 
flatiron. The irons were heated on a 
small gas stove connected with a jet. 

New York. J. Prrerson. 

i have been very succesful in straight- 
ening tracings by putting them, for a 
tew hours, in a damp place—a basement 
for instance—then placing them between 
two flat surfaces, wood or metal, with a 
iew sheets of paper (news- 
papers are as good as any) and a weight 
on them sufficiently heavy to hold them 
flat. The paper will absorb the moisture 
and in a short time the tracings will dry 
and be perfectly straight. 

New York. G. M. Drea. 
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How Can Technical-school Shops 
Do Commercial Work ? 


This ‘question asked by Professor Gill 
at page 110 reminds me of that classic re- 
joinder, to the effect that, the way to re- 
sume specie payments is to resume. Just 
so, the way to do commercial work in a 
technical-school shop is to do it. Do it 
right out in the open without any sub- 
terfuge, too! 

In two ways, however, Professor Gill 
has wrong impressions. ‘The first is as to 
what constitutes commercial work. Com- 
mercial work is work to be sold to the 
general public, subjected to comparison 
with other work of its own class and 
made to bring the going or market price 
ot the product of shops of purely commer- 
cial aim. The other point is in regard to 
profit from the work of students. My 
opinion is that if a profit is made it is at 
the expense of the student, and he is not 
getting a fair deal. If the discussion was 
about a trade school I should take the op 
posite stand but just now I am assum 
ing that the object of every technical 
school is to turn out engineers, not ma 
chinists. 

The opposition of outside shops to the 
sale of work made in technical-schoo! 
shops is, so far as I could see during io 
year’s -experience among shops located 
near such a technical shop, purely an op- 
position to the sale of product below th« 
market price. Incidentally, the complaint 
was made that the work could not be good 
if prices were cut. 

I firmly believe that the production ot 
salable work, or the attempt to produce 
it, would open the eyes of many shop in 
structors to their own shortcomings. It is 
very casy to make a thing for one’s self 
that will answer every need, but which 
will not compare favorably in finished 
workmanship with the output of machin 
ists. So long as only the parents of stu 
dents see their work, and so long as the 
machines they build will “turn over,” it 
appears to be good; but put it out in com 
petition with the world with a name-plate 
on it, and then watch the columns of ad 
vertisements of second-hand machinery 
three to five years later. They will tell 
the story. I doubt very much if there is 
any incentive to good work equal to the 
desire to make it stay sold after it is mad 
sold and delivered. If the work is up to : 
commercially good standard then there is 
no need for it to be sold under the market 
price. If the man in charge of such a 
shop is wise, he will not intentionally a! 
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low any work to go out that is not a lit- 
tle above the commercial standard. If he 
does, then no one can complain; for the 
total amount turned out as salable will 
be almost nothing, when compared with 
the total output of any commercial shop 
with as many men as the school has boys. 
lii my own experience, referred to above, 
but one manufacturer ever complained of 
unfair competition. He was more than 
half socialist to begin with and, to end up 
with, he never had to go hunting for work. 
He simply could not have taken on the 
work that the technical-school shop did. 

Why ought not a technical-school shop 
to pay, and why ought a trade school to 
pay? Because, if each has 100 pieces of 
some machine to make a technical school 
should give out but one piece to a student, 
unless the student fails to complete his 
piece in a way which shows that he un- 
ierstood the principles on which he was 
working. Nine out of ten pieces may not 
ie made so as to pass commercial tests, 
each student may have learned all 
that he needs to know about making that 
piece. That is, he knows the principles on 
which he is working. 

On the other hand, the trade school 
should hand out all these 100 pieces to one 
It should allow him to spoil two or 
three, if need be, but it will see to it that 
he turns in 97 per cent. of the work com- 
mercially well done. 

Now, why this difference? Because, the 


vet 


he 


hoy who wants a trade must do things 
habitually well; he must do them just so 
The boy who is to 
become an engineer must learn to think 
uit each problem for himself, when it is 
His future ability depends on 
the capacity for doing something that he 
has never done before; that may be no one 
else ever did before. 

Why do commercial work in a tech- 
nical school? Because, the great field now is 
production engineering ; because, ability in 
production engineering depends on an ac- 
quaintance with production at very first 
hand; because it is impossible to put the 
same spirit into the study of something 
hypothetical and far off that can be made 

animate something real and _neces- 


nicely involuntarily. 


presented, 


Sary 


Fitchburg, Mass. ENrropy. 


Shop Uses of Plaster of Paris 


If I had had that job of the broken 
sear wheel that Mr. Fick writes about on 
sage 392 I should have drilled one hole 

the center of each tooth after fling or 
hipping the stump somewhat flat, and 
‘tapped it to suit a screw and then put a 
wood on with “Seccotine” 
which will stick practically anything to 
verything) putting the screw 
hrough, and then either shaped it my- 
elf or got the patternmaker to do so and 
am very sure it would have made a far 
etter job than plaster of paris. Plaster 


nece of 


one 
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of paris is very good for filling up 


holes, cracks, or making fillets, but | 
doubt its practicability work that 
has been machined. [| find it better to 


screw a piece of shaped wood on, or 
drill plain holes the size of wire nails 
and put the pieces on with them. With 
all the pattern work I have done, that is, 
repairs to broken machines when the 
broken part is used as a pattern, I have 
found plaster of paris very bad stuff to 
rely upon in the way Mr. Fick advo- 
cates. Where there is only one, or say 
three castings wanted froma pattern made 
from a repaired broken part Mr. Fick 
will find if he tries it, that pieces of a 
cardboard box or thin pieces of wood 
stuck on with “Seccotine” is all that is 
needed without any screws whatever. For 
large pieces where the part has been ma- 
chined off or broken off and lost, a piece 
of wood made to the shape and screwed 
on will fill the bill cheaply. 
Birmingham, Eng. Jas. Mack 


Emery Wheel Chips 


1 have read with interest C. H. Nor 


ton’s article in your issue of March 26 
7, 
; 
® > 


#* 
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EMERY WHEEL CHIPS 

on the production of steel “ribbons” on 
one of his grinding machines. Among 
those interested in grinding operations, 
it is generally known that these ribbons 
were first produced a year and a half ago 
by J. H. Hollinger on a Landis grinding 
machine and shown on page 528, Vol. 20, 
Part 2. It may be interesting to compare 
the results obtained by him with those 
now published by Mr. Norton. 

Mr. Norton states that the amount of 
stock removed in his experiments, using 
the ribbon method, was 0.244 cubic inch 
per minute, and with a really good Nor- 
ton wheel 2.34 cubic inches in 1% min- 
utes, or 1.56 cubic inches per minute. Mr. 
Hollinger, using the ribbon method re- 
moved stock at the rate of 1.75 cubic 
inches per minute. Mr. Norton states 
that the poorer the wheel, the better the 
ribbon. Yet with a wheel so poor that a 
ribbon was made 0.006 inch thick and 1% 
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_inches wide Mr. Hollinger removed stock 


11 per cent. faster than Mr. Norton was 
able to do with his really good wheel. 
Mr. Norton lays great the 
heating of the work when producing rib- 
bons. All grinding operations produce 
heat, else a liberal supply of water would 
not be provided on all up-to-date cylin- 
drical-grinding machines, but in Mr. Hol- 
linger’s experiments using a stream of 
water of the ordinary size, no unusual 
heating of the work developed, nor was 
the latter warped or distorted in any way. 
In the earlier experiments, an 18x1%- 
inch corundum wheel was used, and after 
removing 137 cubic inches of steel the 
wheel was found to be worn only 3/16 
inch in diameter. Mr. Norton, in his esti- 
mates of the cost of grinding, does not 
publish or make any account of the wear 
of the wheel, but it is safe to say that the 
wear of his good wheel was far more 
The fact of 
under 


stress on 


rapid than the above figure. 
the matter is that the conditions 
which the work is ground are the deter- 
in producing these steel 


mining factors 
ribbons. If the work is revolved very 
slowly (1 foot a minute surface speed, 
or less), the wheel fed in rapidly without 
traverse, and a wheel of rather hard 
grade used, these ribbons are certain to 
be produced. With the same wheel, if the 
work is speeded up and traversed past 
the wheel, it is impossible to make 
ribbons. 

Mr. Norton obscures the question when 
he refers to good and poor wheels. Nearly 
all abrasive wheels nowadays are made in 
different grades of hardness to adapt 
them to different kinds of work. A wheel 
may be just right for grinding drill 
blanks, but too hard for finishing reamers. 
To speak of it as a poor wheel on this 
account is just as improper as it would 
be to call a lathe tool poor if, after grind- 
ing it to cut cast iron, it was used on 
tough steel. The best wheel made will 
produce ribbons if the grade of hardness 
and conditions of use are right; the poor- 
the world will not make 
used under the conditions 


wheel in 


est 
them, unless 
above described. 

I do not maintain that stock can be re 
moved faster when the wheel is produc- 
The re- 
figures 


ing a ribbon than when it is not. 
verse is the though the 
given above show that a ribbon-produc- 


case, 


ing wheel will remove stock at a rate in 
Mr. Norton cites as the 
production of one of 
wheels. With an 18x1%-inch corundum 
wheel of softer grade, stock was removed 
from a lot of lathe centers before they 


excess of what 


his really good 


were hardened, at the rate of 2'%4 cubic 
inches per minute. Cast iron may, of 
course, be removed much faster. H. F. 
Noyes has reported the results of a test 
in which he iron with a 
19x3-inch corundum wheel at the rate of 


removed cast 


5.5 cubic inches per minute 
Mr. Norton evidently wishes it under- 
stood that rapid work can only be done 
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when the particles removed are very 
small. 1 inclose illustration (full size) of 
some steel chips made by the most rapid 
cutting wheel I have met. These chips 
are similar to minute lathe chips made 
with a diamond-pointed tool, and will 
run from % to % inch in length. Some 
are so small in section that they resem- 
ble human hairs while others are 0.02 to 
0.03 inch in diameter. 

Te sum up, then, I should say that 
while the production of ribbons does not 
indicate the fastest possible removal of 
stock, yet very good results indeed may 
be shown when this condition exists, far 
better in fact than are obtained in 95 per 
cent. of the places where grinding wheels 
are used; and that these ribbons may be 
made without excessive heating of the 
work. H. A. RIcHMOND. 

Providence, R. I. 


Training Married Men 


Entropy and cthers seem to have read 
into my little protest a meaning that 
was never intended and I'm explaining 
in order to save what little hair I’ve got 
left in case I ever go to Fitchburg. 

[I haven't the slightest objection to 
training men in the shop, married or 
otherwise, in fact I believe it’s the right 
thing to do, but I do object decidedly to 
the proposed plan of letting a boy drift 
from the time he leaves school till he gets 
married, as must be the result of the uni- 
versal adoption of Mr. Alvord’s idea. As 
a matter of fact I believe that if Mr. 
Alvord or Entropy, or any of us, will 
look back and be honest with ourselves 
we will not see a very different kind of 
boy than exists today. The trouble is 
the tricks that boys play on one another, 
all of which take time and distract atten- 
tion from work even if it does no worse, 
don’t seem half as funny to us at 45 as 
they did at 17; we look at them from a 
different point of view or try to make 
ourselves believe we never looked at the 
clock, always attended strictly to busi- 
ness, and were sorry when the 6 o'clock 
whistle blew. 

A foreman who knows how will get 
a lot of good work out of the average 
boy and keep him interested, at the same 
time he is really learning things that will 
make him a good mechanic. One trouble 
is we take a boy at 5 or 6 cents an hour. 
think of him as a nuisance and treat him 
as though he was a body servant. Then 
we advance him a cent or two an hour 
every six months regardless of his work, 
just because he is a little older than he 
was before 

Now a boy is just as interested in 
finances as his father, and some firms are 
finding that it pays to start an apprentice 
at 10 to 12 cents an hour, so that a boy 
who must support himself can do so and 
learn the trade at the same time. Usually 
they make better men than the one who 
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is coddled at home and looked on as a 
martyr because he “gets up at 6 o'clock 
and goes to work in a horrid old shop.” 
Make his advancement dependent on his 
work and his behavior and you'll find 
that the dollar-a-week raise will be quite 
an incentive to the boy, especially if he 
knows that some other fellow didn’t get 
it because of lack of interest or too many 


pranks. 
Some may object that you can't keep 


Make Kight and Lett Hand 
FIG, 2 


FIG. 8 


UNDERCUTTING TOOLS 


boys unless you raise them regardless of 
their work, but why do you want to keep 
them if they don’t attend to business, and 
why is this cry about boys not staying 
with you if they are a general nuisance 
anyhow? It’s a good thing to train all 
the men in the shop, but don’t get the idea 
that the bov can be neglected, or you 
won't have men with mechanical ideas 
enough to make a plumber out of. 
Camden, N. J. R. E. Marks. 
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Undercutting Tools 


At page 293, Raymond Grant describes 
an undercutting tool for use in the Pren- 
tice multiple-spindle automatic screw ma- 
chine. The tool illustrated will cut the 
small annular groove very nicely, but is 
limited to this one form of cut. For the 
class of work generally encountered, we 
have for several years been making for 
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our machines a rotary cross-feed tool 
which cuts internal or external grooves 
of any desired form. This tool, Fig. 1, 
is placed in one of the spindles of the ma- 
chine and operated by an angular wedge 
and cross-slide mechanism, the wedges 
being made with the proper angle to give 
fast or slow cross-slide motion to the 
cutter head. For external cuts, a_ball- 
hearing pilot receives the thrust of the 
piece of work as the chuck is fed up to 
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the tools, and this forces the 
cutter head back on the wedges and draws 
the cutter down into the work. When the 
advance of the work and the 
chuck starts to back off, the spring in the 
hollow spindle forces the cutter head out 
on the wedges and the tool is drawn out 
of the work. For cutting internal grooves, 
the cutter is placed on the opposite side 
of the head from where placed for ex- 
ternal work, and the same taper wedges 
are used for both forms of cutting. 

Fig. 2 shows the shape of the wedges; 
Fig. 3, the ball-bearing pilot. In Fig. 4, 
neck a is an external cut made with this 
tool. For internal cutting a circular or 
single-point tool is mounted on a special 
head used in place of the cutter head 
shown in Fig. 1. Fig. 5 is the cutter used 
for the inside groove > in Fig. 4. Fig. 6 
is the cutter used for simultaneously 
forming the two inside grooves cd in the 
work, Fig. 7. On this work the 
motion of the cutter head does not begin 
until the cutter has entered the work and 
the face of the work comes in 
with the steel-thrust washer mounted on 
the cutter head. 

There are certain classes of work such 
as valve, gage and compression-bibb 
spindles, which are cast with a chucking 
lug from which the finished piece is sey 
ered after all the operations per 
formed. For this work a rotary cut-off 
tool is mounted in place of one of the 
regular spindles of the machine. As the 
tool must traverse a considerable length 
over the finished surface of the work to 
bring the cutting-off tool to the point of 
operation, the cutter head is fed out by 
means of the rear lever and cam as shown 
The the chuck 


pressure 


ceases, 


cross 


contact 


are 


in Fig. 8. advance of 
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Facing Centered Work 


Noticing the discussion in your pages 


about the facing of work up to the center 
on the lathe, I beg to submit my method, 
which is very satisfactory to me, and 1 
consider myself a “crank” on accurate 
centering. 

The sketch needs very little explanation, 
so | will only add that this method not 
only allows easy end squaring, but the 
counterbore prevents damaging center in 


arbor press, or when arbor is in use. 


4 Tooth Counterbore 


Coil Spring 
<j l ] 
ore 
COUNTERBORE FOR CENTERS 
| use three sizes in my work (tool- 
room) which covers all my ordinary 


needs; viz., pilots 3/16 and '4 

body 14, 3s and !'2 inch. R. S 
[This is objected to by the 

ground that the center hole is apt to be 


some on 


damaged by running the tail center into 
the flat near the hole. It is certainly very 
convenient for facing the end of the bar. 


Ip. | 


The Spiral-fluted Tap 


G. Evans Avery, of Tunkhannock, 
Penn., sends me a spiral-fluted tap, which 
is shown herewith, that was made 60 or 
So vears ago by his grandfather, Cyrus 
\very, for tapping gun barrels for the 
evidence 


which is another 


often 


breech pins: 
that the 
tions. 


ancients stole our inven 
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brings the work in contact with the ball 
bearing pilot in the cutter head and at 
the same time the forward lever and cam 
ieed the cutter into the work, the feed 
being accelerated by means of the angle 
of the cam as the tool enters the work 
When the operation is completed a return 
im on the forward drum shifts the lever 
and withdraws the cutter from the work 
nd a similar cam shifts the rear lever 
nd the tool is drawn back ready for the 
Operation. 
Che advantage of these cross-feed and 
it-off tools as compared with the one 
ustrated in the article 
at they are constructed on a principle 
at provides for the cutting of any de- 
sired shape of internal or external groove 
to completely sever a finished piece of 
ork from its chucking lug. 
Geo. G. Prentice & Co., Inc. 

New Haven, Conn. 


referred to, 1s 


-FLUTED TAP 
The only consolation I can get out of it 
is that Cyrus Avery was my unck 


Syracuse, Joun E. Sweet. 


The Slocomb Micrometer Adjust- 
ing Nut 


Lhe devices described at page 953. Vol. 
30, Part 2, 
covering the adjusting nuts of Slocomb 
from the bottom of the 
thimbles seem to be over elaborate. No 
doubt they are effective in operation but 
they take time to make and such small 
things if not carefully looked after are 
It is not often they are re- 


and pages 291 and 4o1 for re- 


micrometers 


often lost 
quired even in shops where many microm- 
eters are m use and when they are needed 
it often takes longer to tind them than to 
do the job. A scheme 
to fail is the 


I have never known 


following: Take a piece of 


paper about 3 inches square and wind 1t 
around a lead pencil so that it forms 4a 
tubs Hold the between the 
first two fingers and thumb and pass it 
over the spindle until it the ad 
\ slight downward pressure 


paper tube 
touches 
justing nut. 
the teeth on the nut 


tube and the 


will cause to engage 
the end of the paper 


screwed out by keeping 


with 
nut then be 
the tube firm and revolving the thimble, 


and tube in 


can 
taking care to hold the nut 
contact, 

I have not yet found a nut too tightly 
pressed to the bottom of the thimble to 
remove this way 


england BOW 


Coventry, 


Grinding Milling Saws 


On page 462, Ethan Viall mentions the 
way some manufacturers grind the sides 
of their metal-slitting saws, illustrating 
two methods and stating that in his opin- 
ion it is better to grind them with the 
face 
by some of the leading makers show by 
the marks left from the wheel in grind- 
ing that they were finished with the sidk 
The method he calls 


of the wheel, while those furnished 


of the emery wheel. 
the best was the original way this work 
was done, but when grinding with the 
edge of the wheel, if the saw was thin 
it was springy and tended to yield as it 
passed the wheel, thus rounding off the 
cutting edges of the teeth, and making 
the saw heat and bind when in use. 
When grinding with the side of a wheel 
properly machine the 
the the saw 
is over so large a surface that it tends 


constructed 
wheel against 


mia 
pressure of 


to keep the saw against the carrier and 
the teeth are not “dubbed” off on the cut- 
ting edge, and it was clearly proved by 
the oldest manufacturers of saws, who 
introduced this kind of 
that saws ground in this way were very 
original method 


Surrace. 


first grinding, 


much superior to the 


Fair Haven, Mass 


Planing to the Arc of a Circle 


articies at pages 216 


rring to the 


ond 587 on planing ares, | wish to. state 


that a method used satisfactorily for sev 
shop is to use a cast 


slot 


years in a large 


former bar with a made to the 


iron 
required arc, in which slot tits a_ roll 
mounted on a stud secured to the rear of 
the tool slide lhe former bar is st 


cured to two steel brackets one half inch 


thick, which are fastened to the cross 
rail. The vertical feed screw 1s, of course, 
removed from the head, and tool and 


slides are guided ve rtically by the slot im 
lo adjust the tool down 
fashion 


the former bar 


the rail is lowered in the usual 
The former bar may be used either sid 
up according to whether a concave or con- 
vex surface is to be planed 

S 
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Tangs on Twist Dnills 


On page 296 where your correspondent 
describes and illustrates the Barth key, 
he lightly dismisses the statement that 
“the tang is merely a bluff” because a 
shop foreman happened to bring forward 
a drill with a twisted tang at the moment 
the statement was made. 

1 hold this coincidence proves nothing, 
and | should have placed more confidence 
in your correspondent’s views had he 
fully investigated this matter and told us 
what caused the tang to twist. I hold it 
was carelessness on the operator’s part 
and assert that the tang on the end of a 
twist drill is not absolutely necessary for 
driving purposes, but is there only to 
make certain that the taper hole in the 
spindle will not be destroyed should the 
taper shank slip. I wish to make my 
position thoroughly clear as I have had 
this fact firmly established in my mind by 
some years’ experience with a concern 
who sell thousands of twist drills an- 
nually and who continually have trouble 
with customers who return drills for re- 
placement, claiming that the tang is too 
hard or too evidenced by its 
breaking off or twisting. 

I have studied the matter most closely 
and have not yet failed to demonstrate 
that the tang gave way, either because 
the shank was not a good fit in the taper 
hole in the spindle, or else the operator 
had seeing that the 
shank was firmly forced home to its taper 
seat The circumstances may vary a 
little in each case, but the true reason is 
stated above. My experience has taught 
me that almost invariably the tang failed 
under variations of one or the other fol- 


soft as 


been careless in 


lowing conditions. 

The operator has spotted his hole and 
has withdrawn his spindle and drill to 
make centered properly. 
Sometimes the hole would be drawn, at 
but just as the drill was 
tang 


sure he has 


other times not, 
being put back to the work the 
broke, because the shank is not a good 
fit in the taper hole. 
tion of the machine, the drill unsupported 


Owing to the vibra 


by work, gets looser and looser on the 
little hold it may when it is 
suddenly applied to the work, the spiral 
flutes get hold on the work and as the 
leverage from the point of the drill to 
the tang is too great, the tang is broken 


have and 


or twisted 

Or another way, the point of the drill 
would just be getting through a_ hole, 
wsually in mild steel plates, and as the 
end pressure is thus relieved the plate 
resumes its original position and this lit 
tle spring up, combined possibly with a 
drop in the spindle allows the spiral 
flutes to travel forward in the style of 
an archimedean drill 
thus happen, the taper shank is taken off 


when the ¢ril! 


Only one thing can 


its seat in the hole and 


can travel no 


further on its spiral flute, 
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the tang is not clear of the slot in the 
revolving spindle, and being unsupported 
by the taper shank, the usual result 
takes place. 

Have any of your readers ever seen a 
tang sheared when the taper shank has 
been a good fit in its socket? I never 
have, but should be glad to have some 
one cite some instances, giving type of 
machine used, drill used, with 
speed and feed of same. Even if the 
drill becomes body bound, my experience 
has been that it threw the belt off. 

To press home the fact, I would refer 
to the practice of such people as the Cin- 
cinnati Milling Machine Company. Ob- 


from time to 


size of 


serve their advertisements 
time, or secure a copy of their rapid mill- 
ing book of examples, and then remem- 
ber that, on the smaller size machines, all 
the driving is done by the taper shank of 
This carries no tang, but has 
right 


the arbor. 
a draw-back rod 
through the spindle 
No. 2 plain machine of this make running 


goes 


which 
I recently saw a 


for some hours carrying seven high-speed 
and the 
of cut 


heing 6% 
width 


speed 


cutters, the largest 


/ 


smallest 2'™% inches, the 


equaling 7 inches, the about 60 
feet per minute periphery and the teed 
about 3 inches per minute, this without a 
tang too Rost. Brown 


Scotland. 


Drive versus Shrink Fits 


G. Schneider on page 398 employed 
some of his time in showing the advant- 
ages of press fits over those made by 
shrinking. Although in many cases one has 
its advantages over the other, it appears 
wrong to me to state that you cannot de- 
pend on a shrink fit without testing. 

I have seen many so-called shrink fits 
which could be tapped apart with a hand 
hammer, but the reason in every case was 
traceable to the fit part. If the pieces 
were properly sized I think there will be 
small room for doubt as to the ultimate 
strength which it would take to pull them 
apart. 

Mr. Schneider has failed to grasp the 
fact that the spindles had to be straight- 
ened after they were hardened, so as to 
reduce grinding time, and that no matter 
whether the pulley was on or off there 
would be the scrap 
heap at the end of the straightening pro- 


same number in the 


cess. 

The only use for the holes.as far as I 
ever was able to find out was the ease 
with which they aided breaking the pulley 
off the spindle in case the person who had 
charge of shrinking them on should not 
get the heat right, and the pulley stuck 
before it was in place. A wedge ham 
mered into one of the holes causes the pul- 
ley to split off easily and quickly and 


saves the shaft for another. 
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In conclusion I will say that in my ar 
ticle on the job referred to I merely tok 
how it was done, not how it should bh 
done, or how I would do it, but how 
did do it as I was told to by the for: 
man. 

Ottawa, Canada. W. L. McLaren. 


Injuring Tools in Grinding 


On page 793, Vol. 30, Part 2, W. fi 
Taylor says that fully half the high-speed 
steel now in use has been more or less 
injured during the process of grinding 
My own experience confirms this state- 
ment. A short time ago I was put in to 
reorganize a section of a manufacturing 
plant and I began by placing the tool-r 
pairing equipment and grinding store on 
a good basis. Desiring to be modern | 
installed a wet-grinding machine built |y 
a prominent house in England and hay 
ing a wheel ordered specially for the pur- 
pose from one of the best U. S. firms 

It had not been in use long before the 
operators began to shout that their tools 
did not stand up as well as usual. At 
first | put this down to prejudice on thx 
part of the operators but as the shout was 
continued I investigated the matter for 
myself and my conclusion was that a hig! 
speed wheel was not suitable for hig! 
speed steel, for even with the most car 
tul grinding the edge is affected slightly 
and the peculiar glazing effect is easily 
discernable to anyone used to the ordinary 
The amount of water 
thrown on the wheel has been varied 
from a fine haze to a flood and 
ground after each adjustment have been 
well tested, the best results being obtained 
when the largest amount of water was 
flooded on the tool and the grinders 
drenched to the skin. 

Tools ground on the ordinary grind- 
stone with a reasonable amount of water 
running on and with the same class of 
labor stand up to the work much longer 
than when ground on the high-speed wet 
grinder under any condition. Some 
makers of high-speed steel state that wa- 
ter should not touch the tool when 
ing ground as small cracks are likely to 


type of grindstone. 


tools 


develop. My experience does not bear 
this instruction. I have never noticed 
effect of the kind on the particular bra: 
of steel we use, but I know the effect 
grinding dry is to considerably shor! 
the length of time the tool will keep c 
ting. I am also strongly of opinion 
the effect of dry grinding milling cutt«rs 
in the universal tool and cutter grin 
is bad. I do not think the results © - 
tained from high-speed cutters after 
ing sharpened a few times are anything 
like as good as they should be or w 
be if cutting edges could be kept 
when being ground. 


Glasgow. Dyso> 
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Side Clearance on Circular Tools 


A good deal of effort is required to 
convince most people that what they call 
side clearance on circular tools is not 
clearance, but chip pockets. We will take 
for instance, a cutting-off tool: About 
twelve years ago we made them like Fig. 
1 and I am sorry to say some people make 
them that way today. It was said to be 
recessed for side clearance, and to have 
Most of us 
broke and 


about \% inch of tool bearing. 
know what happened. 
hand operators fed as slowly and steadily 
as possible, thinking that they were forc- 
ing the tool more than it would stand, 
while the chips were getting into the re- 
The stock 


Tools 


cesses and could not get out. 
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make them different. Fig. 3 is more the 
style used today and they say just about 
0.010 clearance on a side; probably they 
have had a little trouble when they gave 
them more. This kind of clearance is the 
point I wish to bring forward. The large 
chips do not get in, but the small ones do, 
and the sides of the stock are roughed. It 
will be more noticeable on the hand ma- 
chines, as the feed is mostly by hand and 
more tools are broken there. The auto- 
matic has a steady feed and that is what 
the tools generally as there are 
fewer small chips to get in. Brass is the 
metal that shows the rough sides, as the 
chips force through between the tool and 
stock. I have drawn a circle on Fig. 3 
to represent the bar of stock and illus- 
trate the tendency of the stock to make 


Saves 


A 


vA 
4 
| 
FIG, 2 Yh, 
FIG. 4 
Gang Forming lool in three 
pieces to form two preces 
} . 
Stock 
Parts tu be made 
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Cut-off Lvols 
in two pieces 


SIDE CLEARANCE ON CIRCULAR TOOLS 


revolving on the tool, forced the chips in 
and also tried to drag them out. But as 
the % inch outside diameter was the same 
width as the groove in the stock, there 
was no room for the chips to pass out, 
ind when a chip did get dragged out the 
tool broke. Just imagine a lathe operator 
using a cutting-off tool like Fig. 2! | 
m't think he would cut off one piece 
with it. I often look back to a toolmaker 
ho designed a coaster brake for bicycles 
d was allowed to make the tools him- 
lf. He made a nice set of forming and 
cot-off tools for the various parts, and 
© eryone of them went to pieces, because 
) gave them lots of side clearance. I 
‘t think that he did a hundred pieces 

th them. I heard him remark that if 
had to make 


another set, he would 


chips and grit follow the direction of the 
arrow. I claim that the tool should be 
ground on the sides straight and I have 
used a many 0.0015 inch 
thicker at the back and got out straighter 
sides than I have with side clearance. A 


great made 


great deal depends on having the tool set 
straight or square with the cross slide. I 
recently got a forming tool, Fig. 4, to use 
in a hand This tool 
signed by the master mechanic who had 


machine. was de- 
designed four others and could not get 
the sides of the piece 4 straight and 
smooth. He that it required 
I told him 
it would not work, that he had provided 
chip pockets instead of 


concluded 
side clearance and lots of it 


clearance. Al 
though the work was worse than ever, I 


could not convince him that a. straight 


775 


tool was required but | got it and soon 
filled the order. 

One other trouble I had was with a 
gang automatic. I had 
them made straight on the sides like Fig 
5 for making two pieces B B, The assist 
ant kept telling me that the stock welded 
on the sides of the tools and that they 
ought to have clearance. The operator 
had the tools out four times in the fore- 


of tools on an 


noon and ground about a quarter of an 
inch off each time. We were using a 
cheap grade of screw-cutting oil. I had 
it taken out and good lard oil put in; the 
tools were sharpened and the machine 
started again. It was over five days be 
fore the tools needed regrinding. The ma- 
chine ran steadily and there was no weld- 
ing. After the tools were again sharpened 
and put back they ran ten days. We took 
the lard oil out and put back the cheap 
oil and went right back to welding and 
grinding in less than one hour. I con- 
sidered this a good test and have profited 
by it. I am careful now to blend my own 
oil and I know what it is composed of 
Stamford, Conn. McK 


Grinding Formed Cutters with 
Beveled Wheels 


[ have been greatly interested in the 
discussion on grinding formed milling 
cutters. I do not agree with those 


writers who advocate the use of the 
beveled side of the emery wheel, because 
when grinding by this method we ave 
apt to leave a ridge on the wheel which 
has to be removed when grinding a larger 
cutter, thereby wasting unnecessary parts 
of the wheel Also if not careful 
we do not get a straight surface on the 
face of the tooth 


vers 


I have found it preferable when a cut- 
ter requires a large amount of stock re- 
moving, to sink the cutter downward 
trom the top of the tooth, as by this 
method you do not heat up the work, also 
the face of your wheel keeps clean. Then 
again you about one-third of the 
time by this method, which is a great 
factor where you have to keep a lot of 
machines going 


save 


In respect to those who advocate using 
a roughing wheel and another for finish 
ing I do not think this is necessary pro- 
viding the right grade and grit of emery 
wheel is Che wheel I have 
tried up to the present is a silicate grade 
60, grit J Mr. New 
respecting greasy 


used best 


| quite agree with 


comb in his statements 


work, as a lot of people seem to think 

that grease does not adhere to the whee! 
Manchester. Eng NERO 
Hadstock, inn England, derives 


its entire water supply from a deep well 
in the parish churchyard known as St 
Botolph’s well 800 
old, and is users to 


This is over years 


said by its contain 


the best drinking water in Eneland 
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Are We Taking Hold of Industrial 
Education at the Wrong End ? 


If there was « note which was sounded 
louder than any other at the Chicago con- 
vention of the National Association for 
the Promotion of Industrial Education, 
it was the necessity for giving oppertuni 
tics which are demanded but not found 
by the American boy and his parents. 
One would have thought when listening 
to the discussions that this boy is clamor- 
ing for an opportunity to learn a trade 
which he cannot tind because the wppren- 
ticeship system has died out and the shops 
are closed to the boys who, under present 
conditions, are found to be unprefitable 
employees. 

It is a serious question if the exact 
reverse of this is not true, and it is fair 
to ask if the real demand for these schools 
does not come from employers, with a 
large probability of an affirmative answer. 
The fact seems to be that the shops want 
apprentices whom they cannot get, and 
not that the boys want an opportunity to 
learn a trade, which they cannot find. 
Employers everywhere tell us that it is 
almost impossible to get boys, and that 
the few who are secured remain with 
them but a short time. [t is not even an 
open secret that the employers who have 
established schools for apprentices in con- 
nection with their shops have, in most in- 
stances at least, done so in order to make 
the shops more attractive to the boys and 
thus get them and hold them after they 
are gotten. In some instances these 
schools have been established in locations 
where the efficiency of the public schools 
is very low and the boys are apparently 
induced to tolerate the sh ips by the offer 
of a chance to get what they have been 
unable to get, or at least have failed to 
get, in the public schools. 

Even Professor Sweet seems to have 
had a similar experience at his Artisan 
In the recently pub- 
lished report of the committee on educa 


School of Syracuse. 


tion of the Syracuse Chamber of Com- 
merce we find a chapter by him in which, 
after saying that the only way to get 
skilful workmen is through schools, he 
goes on to add: “To say this is easy; 
to do it is a very different thing. .To get 
the boys is difficult because it is so hard 
to convince them and their parents that a 
trade to a boy who must earn his living 
is as good as five or six thousand in 
money, and because so few parents are 
willing to believe their boys are not born 
to be Presidents of the United States.” 
Again, in the same chapter we find: “The 
first thing that confronted us and. will 
confront others is to get the money to 
start with. The next is to get the boys; 
this, to begin with, means that we must 
convince them of the value of a trade and 
that we are going to give them a chance 


to learn it omes the n ot 
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keeping the boys aiter we have secured 
them.” 

Of course, all this in no way militates 
against the trade-school idea, or against 
the movement for its developmen: which 
has obtained such a healthy start. It 
seems to be a fact, however, that the 
American boy does not look with longing 
eyes toward the shop, and that he miust be 
attracted to it, rather than be given an 
opportunity to enter it. To do the first 
of these will be an even greater achieve- 
ment than to do the second, but there is 
nothing to be gained by looking at the 
subject from a false view-point. In one 
sense the situation simplities the entire 
problem. If the boys must be coaxed into 
the schools there is no need of that pre- 
cipitate haste which now threatens the 
eutire movement. The slower we go the 
better the ultimate results will be, for, 
clearly, the establishing of a large number 
of schools which are to go begging for 
pupils as soon as they are opened would 
threaten the entire movement with ridicule 
and disaster. 

From whichever standpoint the * mat- 
ter is viewed, the magnitude of the 
problem is the same, but if the open- 
ing of the schools must be preceded 
by a preparatory educational process in 
which the boys and their parents are 
brought to realize their aims and value, 
it would clearly be folly to establish the 
schools in number very much in excess of 
the demand. In spite of the enthusiasm 
behind this movement it is quite possibk 
that financial and other difficulties will 
prevent this, and there is probably no rea 
son for sounding an alarm. There is, 
however, ample time to go slowly and 
avoid the ultimate setback which a false 
start will certainly bring upon the move 
ment. 


Bad Packing by American 
Exporters 


The defective packing of America: 
goods sent abroad is one of the chreni 
subjects of complaint by American con 
suls as reported in Daily Consular ai 
Trade Reports. Among such cases 1! 
following are fairly typical. From Ales 
andria, Egypt, comes the complaint tl 
“shippers and consignees have both bx 
given just cause for complaint owing 
the enormous amount of breakage durin. 
transshipment. Damage and breakage 
a large percentage of cases are direct! 
due to the inadequate methods of packi: 
employed by the shippers. The avera: 
American shipper seems to think that 
that is necessary is to frame together 
few old boards, drive in some big nails 
as often as not into the contents—addr 
the consignment illegibly and then tur 
over to the transportation compa 
Goods from European houses, on 
other hand, are carefully packed in pay 


straw, or excelsior, the cases are strot 
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made and bound at the corners with iron 
bands and plainly marked and stenciled.” 
Callao, Peru, this com- 
“The most serious obstacle in the 


From comes 


plaint : 


pathway of progress is the packing. If 


manufacturers and merchants could see 
the havoc wrought in their shipments to 
South America owing to the careless, in- 
different, or ignorant manner in which the 
packing is done, it would be an object 
lesson most valuable. ‘It is simply sicken- 
ing, said an American traveling man to 
me, whose firm had consigned to him a 
shipment, one-half of which was ruined 
by reason of indifferent packing. This 
is the story all along the line. I am told 
that in the parcels post department of 
the post office here American packing is 
a byword and a joke.” 

A third complaint comes from Carta- 
gena, Spain, and relates to some locomo- 
tives of which the boxed parts were in 
such flimsy cases that “the scene in the 
hold of the ship had the appearance of a 
kindling factory.” 

It would seem as though American ex- 
porters should by this time have learned 
that sea shipment involves the roughest 
kind of handling and that they should 
have adopied adequate packing. 


Operating an Old Game 


Not long ago we published a communi- 


cation calling attention to a certain gen- 
tleman operating a bunco game in the 
vicinity of Chicago and Detroit to which 


several manufacturing concerns became 
victims. His method was of an old-school 
type. He would represent himself as 


being from some not very distant town in 
want of certain equipment, and after going 
through the usual procedure of placing an 
rder, he would upon leaving suddenly 
hecome aware of the fact that he was a 
little short of funds for railroad fare and 
request the loan of a few dollars until he 
arrived home. That no such party as he 
represented himself to be 
would soon enough transpire, and his rail- 
road fare would have to be charged to 


ever existed 


profit and loss.” 
We are now informed of another slick 
icllow, or maybe it is the same fellow, of 
out 30 years of age, 5 feet 8 inches high, 
nder build, light and 
woked teeth, operating another edition 


complexion 


ot the game, with a special preference to 
and electrical manufacturing 
He generally introduces him- 


machinery 
mpanies, 
lf as a son or representative of one of 
number of important men engaged in 
electrical and mechanical field in Eng- 


“l, and confirms his identity with a 
snuine English accent. After finishing 


business talk he usually presents some 
tota 
weckly remittance, or the fact that he 
his draft is 
Naturally 


quest for the loan of some money fol 


story about the non-arrival of 


his schedule and 


iting him at his next stop. 


sin order to carry him over, and need 


AMERICAN MACHINIST 


less to say his promise to return it by the 
first mail is never carried out. 

The gentleman in question is reported 
to be making New York his present field 
of endeavor, and victims have recently 
been heard from in Philadelphia, Roches 
ter and other eastern cities. 


New Publications 


Every man connected with the selling 
force of a machinery house ought to read 
the booklet, “What Makes the Best Ad- 
vertising Medium,” by Emerson P. Har- 
ris, 253 Broadway, New York. This book 
goes down into the center of things and 
is worth the price of 50 cents, but Harris 
says he will send it free to any reader of 
this paper who asks for it. We are in- 
clined to think it might be made worth 
$50 to any concern placing much advertis- 
ing if the man who places the order read 
it thoroughly. 

CHEMISTRY OF GAs MANUFACTURE. By 
Harold M. Royle. 316 534x8'4-inch 
pages, 62 illustrations in the text and 
20 in the appendices. The Norman W. 
Henley Publishing Company, New 
York City, and Crosby Lockwood and 
Son, London. Price $4.50. 

This work is a manual of the chemistry 
of gas manufacture for the working gas 
engineer and gasworks manager. It does 
not go into the operations of manufacture 
but confines itself to the analysis of the 
various substances entering into the pro- 
duction of gas and to crude, purified and 
enriched gases. As it is written from the 
viewpoint of English practice there are 
allusions to the requirements, 
tests, prevailing in England. Ap- 
pendix A gives the notification of the gas 
referees of the city of London for the 
year 1907 in regard to Metropolis gas 


frequent 
etc., 


ENGINEERING INDEX ANNUAL FOR 
1907. 435 Oxg-in. pages. The Engi- 
neermg Magazine, New York. 
$2. 


THE 
Price, 


The splendid service of the index de- 
partment of the Engineering Magazine to 
the engineering profession is well known 
to everyone. The series of indexes which 
they have maintained in continuation of 
the original enterprise by the Association 
of Engineering Societies, gives a com 
plete index to current engineering litera- 
ture, in all leading languages from 1884 
to date. Six volumes have now been 
issued; of which the first four cover five 
years @ach while the last two are annual, 
the annual arrangement being a manifest 
The appearance of the suc- 
cessive volumes shows that not only is the 
book of value to engineers, but that it is 
sufficiently appreciated to make its publi 
The 


ent volume is upon essentially the same 


improvement. 


catiom a profitable enterprise pres 


plan as its immediate predecessor, with, 


however, some improvement in classife: 


tion and an increased use of cross refer 


ences, 


Personal* 


Joseph Campbell, president of the Dia- 
mond Saw and Stamping Works, saile | 
for Europe on the “Carmania,” leaving 
May 2. 

W. A. Viall, of the Browne & Sharpe 
Manufacturing Company, Providence, R. 
I., sailed recently for a three months’ bu- 
iness trip in Europe 

Edward Busby, formerly with the Mid- 
vale Steel Company, is at present with the 
Electric Welding Products Company, this 
firm having recently changed its name 
from the Cleveland Cap Screw Company. 

W. R. Burrows, formerly with the Nor- 
folk & Southern Railway, has recently 
been put in charge of the railroad depart- 
ment of | Brothers, New York 
City. 

Frank C. B. Page, first vice-president 
of the E. W. Bliss Company, Brooklyn, 
N. Y., sailed for Europe on May 2, and 
expects to spend several weeks abroad in 


the interests of his company. 


opping 


H. W. Cheney, until recently engineer 
in-charge of electrical detail department 
ot the Bullock branch of the Allis-Chal 
mers Company at Cincinnati, has been 
transferred to headquarters at Milwauke« 

Arthur West, chief engineer with the 
Westinghouse Machine Company, has b« 
come manager of power department in 
charge of engineering, 
Sethlehem Steel Com 


manufacturing, 
sales, etc., of the 
pany 

John W. Riley, 
smith shop of the 


ioreman of the black 
Burlington Route, has 


accepted a similar position with the Lx 


high Valley Railroad at the shops at 
Sayre, Penn. Mr. Riley succeeds Chas 
FE. Talada, recently resigned. 

Ivar Alfsen, special representative «i 


the American Wood Working Machinery 
Company, Rochester, N. Y., is making a 
trip covering the principal countries of 
Mr 


for a period of several months. 


Europe \lfsen expects to be away 


Biggs has accepted a position wit! 


the Fellows Gear Shaper Company. 
Springfield, Vt., and will make his head 
quarters at Detroit. He was former! 


connected with the firm of Strong, C 


lisle and Hammond, Cleveland, O 


Norman C. Chambers has recently 
cepted a position as shop engineer wit! 
the National Iron and Steel Works, Mex 
ico. The systematizing of shop methoils 
and the introduction of high-speed tools 
are occupying Mr. Chambers’ attention at 
present. 

F. K. Knowlton, 
burn Ball Bearing Company, and of the 
M. D. Knowlton C 
Y., recently 
incss trip 


president of the Au 


mpany, Rochester, N 
sailed for Europe on a bus 
His headquarters while abroad 


London 


Gosnell road 


will be at their 


Andrew & Sutter. 


representatives, 
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ools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE 


A Chain Belt and Adjustable 
Pulley 


lhe accompanying line engraving shows 
a new chain belt and adjustable pulley 
recently developed by the Whitney Man- 


\ CHAIN BELT AND ADJUSTABLE PULLEY 


ufacturing Company of Harttord, Conn 

The chain is composed of center blocks, 
rivets and special side links. A piece of 
leather of special shape is wrapped closely 
around each pair of side links and is held 
firmly in place by means of a steel plate 
on the top leather. The 
plate is held in position by projections on 


the side plates of the chain which pass 


surface of the 


through the locking plate and are headed 
over against it. The locking plate has 
teeth on each side which are imbedded in 
the leather in order to hold the ends to- 
gether securely 

Nothing but the leather comes in con 
the but the 
absolutely 


pulleys, 


belt 


grooved 
chain the 
flexible even when running around a pul 


tact with 


center makes 


ley of small diameter and prevents the 


from stretching. The drive is noise 
pulleys the 


the 


By means of the adjustable 


1 


chain belt may be adjusted to exact 


tension required without using an idler 


idjustment be 


The 


pulley and without any 


tweet nters of the pulleys 


LATEST 


flanges of the adjustable pulley are 
brought together to tighten the chain and 
when they are separated the chain will 


loosen. 


Solder Cap Hemming Machine 


This is an entirely automatic machine 
attaching the 
shown, 


cutting, forming and 
caps for fruit 


the finished cap is positively 


for 
solder to cans, as 
after which 
removed, and all the operator has to do is 
to place caps in the bushings of the re- 
volving dial plate 

The wire solder is fed trom the spool 
placed on the reel shown at the left-hand 
side of the press by rolls 4 operated by 
the Geneva wheel B, which is driven by 
the shaft C, operated in turn through the 


INFORMATION 


slight turn of a lever the rolls can either 
be engaged or disengaged. Passing 
through the feed rolls the wire is fed into 
the die D, which is operated by toggles 
driven by the face cam E. Here the 
solder is cut off to length, formed into a 
circle and drops into the dial bushing 
directly underneath to be carried with the 
next revolution of the press under the 
tirst of two punches carried by the slide 
Hiere it is flattened, passing at the next 
revolution of the the second 
punch forming 1s 


press to 


cperation where the 
done. 

Next the blanks, which are fed from the 
table / are dropped into the bushings in 
which the solder ring is formed, and ar: 
carried under a punch operated in thi 
sub-press G where the solder is fastened 


to the caps. This punch is driven by the 


bevel gears on end of crankshaft. The cam H/ on shaft C through toggles and 
feed rolls 4 are adjustable, so that -by a connecting rod A. The cap. with = th 
CA T MA 
Rom 
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SOLDER CAP 


HEM MING MACHINE! 
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solder attached is raised flush with the 
top of the bolster by means of the posi- 
tive knockout L. While in this position 
the positive sweep ./ acts and throws the 
inished cap into a receptacle conveniently 
placed to receive it. The return rod O 
insures the return of the pads in the bush- 
ings to their proper position before the 
bushing passes under the die D. 

To avoid the possibility of feeding two 
pieces of solder for one cap the press is 
arranged automatically in the 
event of the operator failing to place a cap 
in each bushing, and overcomes the risk 
of injuring the closing punch. In the 
event of the dial not registering accur- 
ately, this rod P not being able to enter 
the hardened steel bushing A in the dial, 
acts on the clutch and immediately stops 
The press has a capacity of 
2500 


io 6stop 


the press. 
73 caps per minute, 
pounds as shown. It is made by the FE 
\V. Bliss Company, Brooklyn, N.Y. 


and weighs 


Horizontal Boring Machine 


The horizontal boring machine shown 
the accompan\ing illustration is being 


uilt by the Patterson Tool and Suppl: 


MACHINIST 


AMERICAN 


two cylinder machines can be bored at 
one setting. The floor 40x82 
inches, the base is 8™% inches above the 
floor and the whole machine weighs 4000 


space is 


pounds, 


Dil Dive— 


Erratum 


In an article, at page 702, describing 
this latest development in drill driving, 
zecomplished by the Cleveland Twist Drill 
Company, the statement that there is no 
advance in price is a little misleading, 
as while the list price remains the same 
as the regular socket, there is a small 
difference in the discount. 


Summer Courses in the University 


of Wisconsin 


Engineering courses, laboratory practice 
and research work of interest to practic- 
ing engineers, contractors and graduates 
will be given in the 


of technical schools 


coming summer session of the University 


of Wisconsin, beginning June 22 and con- 
tinuing six weeks 


HORIZONTAL 


mpany. Dayton, Ohio, and as shown 1s 
work on an air-compressor frame. As 
ill be seen, it has a stationary head and 
the worm from 


The 


at the left gives ten changes of feed 


spindle is driven by 
cone pulley at the back. feed 
m 1/64 to 5/32 inch per revolution of 
spindle, advancing by 6yths. There 
also” the hand 
rates the boring bar. 
he spindle is 3 
9 feet long and has a 
with continuous 
tance between the 
ring is 51 inches, the four-step cone 
lriven by a 3-inch belt and the ratio 
Al- 
though not shown in. this illustration, an 
chment can be furnished allowing a 
~ motion of the boring head so that 


usual wheel which 


inches diameter 
traverse of 
feed. The 
and outboard 


inches 
head 


the worm gearing is 25 to 1 


BORING 


departments 
will be offered 
Drax ig and 


drawing, 


\mong other 
following 
Machine 
descriptive 


Vechanical 
Elements of 
Mechanism, design of machine 


Sign: 
geometry 
clements, and complete machines, methods 
of computation and drafting-room prac 
Lice 

Mechanics Materials: 
Class work in statics and strength of ma 


und Testing of 
terials, lectures on the properties of iron, 
steel, brick, 
laboratory tests and research in strength 


wood, cement and concrete, 
and properties of materials, particular at 


tention being given to plain rein 

forced concrete 
Shopwork 

in pattern making, machine work, forging 


and treatment of carbon and high-speed 


Lectures on and_ practice 


steels, 


449 


In addition to the above engineering 
courses, the eighth annual session of the 
Artisans School will be held during the 
same period, in which instruction of more 
elementary type will be given in a large 
number of subjects, this instruction being 
adapted to the requirements of students 
who have common-school training or 
practical experience 

Sulletins describing the courses of study 
in detail in both schools may be obtained 
Dean, Colleze of 


from E. Turneaure, 


engineering, Madison, Wis. 


Brakes for Quarry Hoisting Engines 


BUNHUS 


By H. L 
Sometimes a jobbing machinist gets a 
job that really requires the services of 
a mechanical engineer, but there is such 
good money in it that the machinist will 
accept it and nearly always makes a suc 
cess Here 1s proof of this statement 
In the mountains of northeastern Penn- 
stone 


quarries. 


sylvamia are large 
Nearly all the best ones are located at the 
top of the highest mountains, The great- 


est cost in operating these quarries Is In 


vetting the stone to the bottom of the 
mountain to load on railroad cars for 
shipment Phe old way was Innid a 
vagon road that zig-zagged back and forth 
up the side of the mountain till it reached 
the quarry, an n bring the stone daw1 

Wier ay nb sus 

At om f these quarries e owners 
const cles raient down the 
‘ 11 i sWl 

11 hie 

It ow: vl th 
\ d 

\ tricty ike va 

was 1 fricti blocks 

t brake gave it several times and al- 
lowed the loaded cars to run away and 

ereat damag 

Here is where the machinist showed hits 
rams He was given the job to build a 
vood, reliable brake \fter looking the 
eround over carefully he built a building 
nearly air tight and without windows. It 


was 8 feet wide, 12 feet high and 14 feet 


long \t one side of the hoisting dr 
and in this building, he constructed a fan 
t four blades, each blade six tect wide 


and tive feet long lo the shaft of this 
fan he connected the hoisting drum with 
a heavy helt The triction of the air 
against this fan would allow it to only 
make so many revolutions and thus the 


resistance from this fan held the car back. 
When the car foot of the in 


cline it the 


reached the 
was very easy to stop it with 
friction brak« 

This arrangement gave good results; in 
fact a car never ran away after this fan 
In hanling the car back up the 


was used 


. 
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yored out to fit the cutter Y, which 
s tl inserted, the tailstock center Pp 
pushed up to it and the cutter sunk to p 
the right depth, a stop on cutter being set 
to make sure of the impressions not vary- S' 
ing A diamond-point tool which will a 
cut all around is then used to sink the st 
overflow / which is run up to, within 4% 
inch of the impression and then slightly si 
tapered to its edge, leaving a slight cut h 
ting point al 
The plate B is strapped on the face a 
plate with the bottom side outward and in 
trued up with one of the holes previously s! 
bored, the end of cutter Z inserted, which a 


is run in the right depth with stop set as 
on the Che 
cut 


other cutter overflow is 
the the plate A 


[his is repeated for the other eight im 
ill the 


In Same manner as 


pressions completing cutting on all 


plates 4, B and (¢ 


Cold-rolled steel is cut off long enough 


make the 


ind of large enough diameter to 


780 AMERICAN MACHINIS'1 
PY intain the 1 ted tro Mold for Telephone Receiver 
the drum by on a loos 
Caps 
pt y 
Here is anothe vay that w - 
i used in another quarry [he hoisting By Avsert J. Jen 
drum was connected t imple air p 
1 
or compressor and as the car ran down 
the hill it operated the a ompressor and Tools of this kind must be worked up 
‘ pumped the air into a large air-tight res d finished very accurately. Three mild 
ervoir. When the car started down it ran teel plate forgings, absolutely free from 
quite fast for there was no back pressure flaws or grit are put in the shaper and 
in the reservoir, but as the car neared the machined up perfectly true, then the sides 
‘ bottom of the mountain the air pressure and ends finished, leaving them 1 inch 
: in the reservoir would ich 150 to 175 nger than they are wide. The finished size 
pounds and this p vould gradually this case is 9x8 inches with the thickness 
top the speed of the cat In fact the c each being A % inch, B t inch, C % 
Id stop or slow dow: much that [he pins are laid out on plate C, the 
tld be stopped with th ind brak \s ree plates placed on one another in such 
is the car was unloaded the air com manner as to have the ends of the plate 
pr rr would be nnected from the xtend beyond both sides of plates A 
ting drum and nall upright e1 and inch, bringing the ends of plates 
mnecte wa and incl beyond the sides of B 
vit the air it W ) ped w fie tw n es [7 are finisl 1/10 
| 
I I 
re 
lhe Work 
| 
4 
(+ 
) 1A HONE-RECEIVER 
vent dow ina ) small in the thers The pins 
i the comp irger than tl Iriy n their respective holes while 
! nd ne ivi ing l ) es ire the plates then 
i min p \ v ol eparated and all pins fitting too snugly 
l air 1 iul ba ed up enough to allow them to work 
empty cat ily 
beer found idvisabl to make 
South America the principal mat 
\ pu er than the rest as it m: 
tactures expt rted from the United Stat . , 1 nake 
pos ible assemble the parts in 
1 the fiscal year 1907 were manufactur ; 
ff iron and eel, $21,000,000; manu 
impressions are laid out 1 
ures of wood, $13,000,000; miner 
proper places on plate i, which 1s 
1 re irly 85,000,000 iericultural imple 
pped o the face plate ot lathe and 
$4,500,000 irs irriages, et 
i p ( p to the center of one impression 
{,000,000; cotton yvoods, nearly $4,000, 
; traps are placed on the ends of A 
000; and chemicals lrugs, dyes, et : 
" to allow B and to be placed over 
rly 3,000,000 
3 : ind strapped successively; a hole is 
ide in the United States with its lled throug! ll t nlates small 
\merican 1 OT 07 iount g to allow all parts é ished t 


ore pins marked ( [he part extend 
ng beyond the shoulder is left large 
enough to drive in the holes in plate 4 
The nine impressions including pins a 
both plates are then filed with smoot! 
engraver's files to take out all tool and 


cuttel 


marks, then polished with different 


grades of emery paper, starting with N« pla 
3; and stopping with No. \ 

hurnishing tool is then used to give a 
finish that is without a flaw or scratcl em 
that can be seen It has been found best suff 
to use emery paper doubled up in smal en 
pieces and held in place by a wood vice 
stick Emery dust or metal laps ben en 
almost useless as they have a great t wr 
dency to scratch [he cores are ot le 
rolled steel cut off the proper length 

bored t to size Of impression pins s 


| 
| 
=r 
Y 
SSUES SSS 
| | 
B 
A 
APs 
1 rly $1,000,000,000 last vear against a IZ Plate C is bored to required di plate A. turned to. siz shown ‘ thi 
le more thar | of a billion a d 101 stray taken off and then re threaded o.o10 of an inch taper so as VOI 
: igo I ) gures of th 1 free access plat ‘ facilitate removal, squared up on top t prey 
fureau of Statist: — highly polished and the mold is : 
nad T abhor ‘ 
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\ hyd 


pressure 


press is used with the 


between 3000 and 3500 pounds 


per square inch and also having the ram 
| head cored out so as to allow a cor 
stant flow of water for cooling purposes, 
as the material used is worked in a heated 
state and removed when slightly cooled 


mold, including cores, is 


tables, 
280 


The entit 


separated and placed on steam 


heated between 


T he 


made to 


up to a temperature 


and 320 degrees Fahrenheit heated 


material consisting of a mixture 


imitate rubber is placed in each impres 


Plate B is then placed 


sion of plat A 


AMERICAN MACHINIST 
Making Photographic Copies 
Without a Negative 


rf the man 


latest examples otf th 


ner in which photograp! being intro 
ced into commercial fields is shown in 


the Record Outfit, manufactu 
Folmer & Scl Division of the E 


man Kodak Company, Rochester, 


wing 


This outfit was primarily designed for 
making copies of insurance and _ real 
estate documents, but its operation 1s so 


simple, inexpensive and effective that it 


is being rapidly adopted by manufactur 


on top, the core Is inserted, plate ( 
= 
= 4 
7 
| 
£¢ 
| 
| 
CAMERA FOR MAKING COPIES WITHOUT A NEGATIVE 
) er ver all and the entire mold then ing plants tor making pies of drawings 
it in the press illustrations, documents, nd in fact 
The mold is left in the press just long every kind of transcribing 
iough to allow the inaterial to harden (he drawing or record to be photo 
ufficiently to be handled; the mold isthen graphed is placed on a horizontal plat 
emovet The mold is placed in a de form which may be raised or lowered b 
war} } +) ] hil turning ] ] ted + th } ; 
ice which holds he upper plate © while turning a whee iocated a Lhe mck Ol 
emoving the trom it \ the cabinet Chis idjustment regulates 
vrench is placed over the cores giving the size of the copy A bromide paper 
Icw it poss TO holder 1S ittached to th bac} f the 
move them by id The plat camera and the image projected direct o 
en reme \ nme caps tl paper, a prism 1 ersing the imag 
ded a she v fo x hat all printed matter reads from left 
VOrk! et ot n ds t wht the 5 nner! ihe 1 
parimg one e pres vhilet t ] equipped ist ing 
] ] 1 ) d ratine2 ce \ ri¢ t} 


i \ to 


pat ping 

One of the strongest tures in favor 

{ the record thit as it ibsolute ac 

curacy, eve p nm the py 
being precisely as it is on the original. 
\nother strong feature is the fact that 
the drawing, blueprints, etc., may be all 
copied to standard size for filing and the 
operation requires but 5 or 6 seconds 


at- 
its 


machine does re the 


lhe 


tentiol ot a p 


pert is 


oper itor re pic 

In a large Swi fact here is em- 
ployed an automatic machine for thread- 
ing needles that is reported to have a 
capacity of 1000 needles per. minute, its 


operation including picking up the needle 
knots, ‘cutting the 


ind returning its proper 


4 solder for aluminum that has best 
stood pra tests consists of: Tin, 29 
inces; zin II ounces iluminum, I 
ounce; 5 per cent. phosphor tin, I ounce. 
[his mixture, according to the Brass 


and has 
be applied with 


pipe 


ll’orld, was first made 1n 1892, 


given satisfactio1 It car 


the soldering iron or bl! 


Business * Items 


Rutherfor inager 

rhe Pittsburg Pent \ itic Vise and 
¢ pa ia ct order for vise 
equipment fro the [imperia Steel Works, 
yperated b Jap ‘ rument 

Electr Co ra (company, 

( ind, O i s Ne York 
120 I to Fulton 
b Hud reet 

t Pr RK. ] ieers 
ha bee ore ed th i above 
rddress, and w build special machin 
r ind attend ) ta ) of patents 


Db. Hurt former! eng r of the Vacuum 


Cieaner Co a Ne the manager. 

The Chadbour Walker Ma ne Screw Com- 
pa i100 Sudb r Boston, Mass has 
pur used the ul f tl Munroe & Knight 
Machine Scre Compal and will en'arge the 
business The anufacture all kinds 
of specia achine re nut bolts, studs 
ete ao ¢£ ral i ) and build mach 
ines on contract The officers of the compan 
ure George Walker pre let and J E 
Chadbourne, trea 

Trade Catalogs 

Gishol Ma { pal Madison Wis 
B ler ) rre athe 
i rt i ind [ilus 
rat 

| { pa N sin 
Co i pr ) athe 
i vl p I tra iO page 


| 
ast 
thread 
resting place 
Phe Goldschmidt Thermit Co., ‘New [York 
as establ.shed ar ind wort it 103 
Richmond street. W loront Canada E. 
4X, 1 
International Steam P Compa 115 
Broadwa N Lor Bullet de ri 


Manufactu rers 


tie sroderich & Qu'nial Company, 


Mu e, Ind ill erect an addition to its plant 


Phe holk Lumber Compat vi 


repbulld sa dry kil ele recently burned 
4 tive-story addition will be erected at the 
plant of the Banner Electric Compan Youngs 
Ohio 
Uhe Michigat and Metal Company 
of Grand Rapid Mich will establish a plant 


at Detroit 


Contract has been awarded for a casting 


building for the White Eagle Lead Works 


Cincinnati. Ohio 
Willian Davidsor Sons Evansville Ind 
aie asking bids for the constructio and 


equipment of a plow factory 


The Johnston Harvester Compan Bata i 
N \ Will have a new blacksmith shop erected 
o replace the present 

the Grand ‘J nk Railwa erect 

Barre. O1 W DD. Robb. Montrea 

) r ‘ t 

T hie State Stet Corporattol 

i e P l rh 
ft Pia Co 
( ‘ M 
\ \ 
) \ 
‘ 
| 
t i ) 
burb of A 
i olding epa 
r the t isting 


$50,000 ca \ ul lant 
be ed at once ite 
4 ‘ } ) 
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[na orporate 4 a 
pia ) i facture of elec i yulp 


Worcester Mass has awarded contracts for 
the erectlo of three additional 
hict i consis of a machine shop, fo ar\ 


Phe Nationa 


Ohio recently 


Sanitary Compan Saier 
incorporated with $200,000 
capital, will erect a plant for the manufacture 
of bath tubs and other enameled ware Phe 


ing capacity of 35 


foundr will have a 


ons a da 


Want Advertisements 


Rate 25 cents a line jor each insertion fhoul 
six words make a_ line Vo advertisements 
abbreviated Copy should be sent to reach us 
not late thar for ensuing week's issue 


inswers addressed to our care will be forwarded 


ippl cants may specify names to which their 
plies are not to he forwarded hut replies will 
not he eturned fi not forwarded they will 
Me destroyed without notice No information 
give by us regarding any advertiser using box 
ember Original letters of recommendation or 
 } papers f alue should not le nelosed to 
nknown correspondents Only hona fide ad 
ments neerted under this heading No 
uivertising accepted rom any wency associa 
nad dual charg ng a fee for registration 

ges oF su cesstul ipplicants 
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rye Eng fir n acl e-tox 
eT a »Wrooms d offices in Great 
B France [ta a Japa Vanting 
good igencl for machine of all 4} ais 
ADI Bo S9. AMERICAN MACHINIST 
Max take otice Pur castings 
1 blue prints o gh grade gasolene motor 
oO rid cle eputatio a a a profitable 
business Write today I P. Conrad 242 
Freeport S Harrison Sq., Bost 
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British patent rules, 190S We i produce 
nine engineering and mechanica 

ialties and tools accuracy and “fints guar- 


anteed Model Manufacturing Co 52 Addison 
Road, North, Holland Park, London 


Machiner built to order and by contract 
special parts made gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work tools, dies, et Blair Tool and 


Machine Works, West and Morris Sts.. New Yor! 


Situations Wanted 


Classification indicates present 1ddress ‘ 


advertiser, nothing else 


CONNECTICUT 

Designer or engineer, mechanical five and a 
half years, technical graduate Will go a 
vhere, if permanent Box 124, AM. MACHINIST 

lool and die maker, can do own designing 
and drawing, and can furnish best references 
as to skill and character, wants position in 
New England Box 129, AMERICAN MACHINIST 


ILLINOIS 
Experienced mechanical and electrical drafts 
man wants a position Box 106, AMERICAN 
MACHINIST 
Foundry foreman, capable and reliable man. 
References given. Open shop preferred Box 
122, AMERICAN MACHINIST 
Draftsman with shop experience, te cal 
education and several years at designing t 
and machines Box 138, AMERICAN MACHINIST 


ools 
Wanted—Position as draftsman, have had 
seven years’ shop and drawing room expe! 
on paint machiner automobiles, gearing nd 
special machinery; references Box 121, Am. M 


MASSACHUSETTS 


Experienced designer ol automatic ind 
special machiner) First-class references Bo 
111, AMERICAN MACHINIST 

Wanted— Positior as designing irafts 
bv a Swedish technical graduate 27 ear 
uge vith three ears experience ! | 
states Box 119 AMERICAN MACHINIS1 

ositior is mechanica engineer 
intendent DY i tec Ca vyraduate 
vears ex perience Ls iraft an eng 
superintendent Bo ia AMERICAN Ma 

RK 

i } sitio is 

ree , ex perience Box 120. Am. Ma 

R Os d 

Bo 10) \ AN Mac 
B 

er 

ipab 
\ M 


ours a at pre 

i ‘ epar ‘ of tactor re 
1 co i ire sudit orporat 

i ‘ ‘ ( ection itt i 
anufacturing oncer ere results are 
erative Box 11 AMERICAN MACHINIST 
PENNS NIA 

engineer, draftsina echanical A-l, « 
enced Box 117, AMERICAN MACHINIST 

Practical and experienced draftsmat 
engagement Apply to Box 136, Amu Mact 

Autor jatie scTe \ mach Torematl 
positior Energetic ip-to-date young i 
I Xpert o Brown & S larpe a 1 Acme ma rie 
[nereased productior guaranteed per 


AMERICAN MAOHINIS1 


VIRGINIA 

Young mal no general manager $50 
general machine shop, desires similar pos 
or one as assistant superintendent 
credit nan practica nachimist tech 
graduate and can furnish A-1 references = 


preferred Box 113," AMERICAN MACHINIS1 


Will 
info! 
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man 
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celle 
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mel Nutting and M. I nor ors ave 
Brother build 
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Mus 
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Atlanta, Ga., will install additional machinery 
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Help Wanted 


Classification indicates present adres 


tiser, nothing else 

CALIFORNIA 
Wanted—-Two competent toolsmiths, Nav 
Yard, Mare Island, Cal Pay $4.24 per dien 
Must be able to dress and temper all classes 
of tools Must be citizens rransportatior 
will not be paid by Government Apply for 
information to “‘ Board of Labor Employment 

Navy Yard, Mare Island, Cal 


CONNECTICUT 

draftsman and designer 
State experience 
*‘Capable,”” AMER! 


Wanted— First-class 
Capable of taking charge 
age and salary expected 
CAN MACHINIST 


INDIANA 


Wanted—A thoroughly capable working fore 


man. Must be experienced mechanic on brass 
work, systematic, good executive ability We 
manufacture storm fronts, brass finished, for 
automobiles. In Chicago: steady position, ex- 
ellent opportunity for advancement for the 


AM 


proper man 


vages expected Box 127 


Wanted 


and macl 
vrench 
128, AMEE 


Wanted 
practical 
polishing 
work is 


ERICAN 


MASSACHUSETT 


Foreman sub-fe 
line hands, experi« 
lanutact 
RICAN MACHINIST 


NEV JERSEY 


In a factory 
man to take 
department 
required Must 


heal 


w here 


Address vitl re 
AWMERIK 


ining or simul 


tere 


New 


fit 


MACHINIST 


nces stat 
Macu 
asst bing 
mike 
or} Box 


le 


understand 


York ¢ 


charge of a plating and 


xacting 
copper 


and nickel plating, polishing and buffing. and 
know how to handle help. Good position for 
right party Box 126, AMERICAN MACHINIST 
NEW YORK 

Wanted—-Experienced designer of jigs and 
fixtures for the manufacture of small inter 
changeable parts Box 102, AMER. MACHINIST 
Salesmen and manufacturers’ agents wanted 
in all sections to take as side or additional line 
a patent article of great merit used in all fas 
ries Address Tostevin & Cottie, 635 Kent 


Ave., Brow 


*kivn, N.Y 


\ pewriter or eeds a 
experi ad for a or its milling 1a iz 
lepartme! \ i lust ave ol r 
ible experi« ‘ e of or} | | 
ences and experis ‘ ful Boy 
CAN MACHINIST 
Wanted pra i ia oO sé 
tools In Central States Box 134, Am. Ma i 
Want Good practica a es 
and forging machinery capable of selling Perri 
tory Central States Box 135, AMBRICAN Macn 
For Sale 
For Sale W hole olumes and back ' ers 
of AMERICAN MACHINIST beginning 1900 Ad- 
dress H. E. Bradle Apponaug, Rhode Island 


For Sal Second-hand Hornsby 
oil engines, one 13 horse-power 
horse-power in filst-class shape 


Smelting & Refining Newark, N 


and 


ome é 


Balbach 
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BROWN SHARPE CO. 


PROVIDENCE, R.I., U.S. A. 


No. 3 VERTICAL SPINDLE MILLING MACHINE. 


Capacity: Longitudinal Feed, 34"; Transverse feed, 13%". 
Greatest distance end of spindle to top of table, 23". 


If you will take into consideration the vast amount of work you are doing on 
a horizontal spindle milling machine by the aid of expensive jigs and fixtures, 
you will sze at once the need of a vertical spindle milling machine. With this 
type of a machine, such work as profiling and cutting of slots, face milling 
and the milling of angular ways and straight surfaces, can be rigidly bolted 
to the table and the operation performed in full sight of the operator. 


Special circular, describing this machine, sent to any address. 
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Vandyck Churchill Co., New York rk Engineers, Mechanical and 
n Foe ey. Scranton. Pa | Wormer Mchy. Co., C. C., Detroit, | Standard Tool Co., Cleveland, O. Electrical 
2 | Ratch Crocker-Wheeler Co Ampere N 
Drafting Machines | Drills, atchet Sen Gum 
Drilling Machines, Turret armstrong Bros. Tool Co., Chicago 
rsal Drafting Mach. Co., Cleve- | ‘| Engines, Gas and Gasolene 
oO Fay Machine Tool Co., Phila., Pa. i 
yi Niles-Bement-Pond Co., New York. | Cleveland Twist Drill Co., Cleveland, | Automati fach. Co., Bridgepo 
Drilling Machines, Bench | O Conn ae 
American Watch Tool Co., Waltham, | Drilling Machines, Upright Hisey-Wolf Mach. Co., Cin., O. Blaisdell Machinery Co., Bradford 
hag Parker Co., Chas., Meriden, Conn a 
Ma | | ord Allen Co., Chas. G., Barre, Mass. Pratt & Whitney Co Hartford, | Grant Mfg. & Mach. Co., Bridgepor 
W. 1 American Tool Works Co., Cin., O. Conn Con! 
. r Baker Bros., Toledo, O Works, John M., Glouces- 
Boyt & I Worcester | Barnes Co., W. F. & John, Rockford, ter City, N. J Engines, Motor 
Yor Standard Tool Co., Cleveland, O. Franklin Mfg. Co., H. H., 
Inge Wh 7 H rtforg. | Beaman & Smith Co., Prov., R. I N. } 
c Boynton & Plummer, Worcester, | Drills, Rock Ridgway Dynamo & Engine ¢ 
Mass tidgway, Pa 
( Cincinnati Mach. Tool Co., Cincin- Ir gerso Ral d Co New York 
nati. O Northern Electrical Mfg. Co., Madi- Ingines, Steam 
H | Clark Ir Ele Co Inc, Jas SOI Wis America Blower Co Detroit. Mic 
| al | Louisville, Ky Sturtevant Co B. Hyde Par 
M I N | Davis Machine Co., W. P., Roches- | Drill Speeder Mass 
ae. | Fosdick Mach. Co., Tool Co., Cin., 0. | G™@ham Mfg. Co., Providence, KR. Il. | Engraving Machinery 
oote su Clevelant O ,0Ortor il 1 ne 
0 | ond Ebert urdt N. J Drying Apparatus Gor Mach. Racin W 
Drilling Machines, Boiler | Harringto Ss - & Co., Edwin amie B er Co.. Detroit. Mic Exhaust ee | 
‘ \ ( ‘hiladeiphia, ra Sturtevant Ce B. Hyde Park Sturtevant Co Hvde Parl 
Drill Co. | Henry & Wright Mfg. Co., Hartford Mass. Mass 
Conn 
: \ ‘ Hill, Clarke & Co., Inc., Boston Dynamos Exhibition, Machinery 
\ Mass P} } B r Phi 
raat B I Er Pa kdeiphia Bourse la., Pi 
‘ ( | Hoefer M Co Freeport, Ill C ‘ Ne Yor! E 
: Kern Mach Tool Co Cincinnati xpanders, Tube 
M r J Yor night Machry Co W B st T, : | A y Ne Bar Pa 
Ma Marshall & Huschart Machry. Co., | Nor Mig. Madison, | export 
Drilling Machines, Multiple | Chicago D Co Chure & Co.. Cha Londor 
echa l me oO LOCKIOrG 
- | \\ C i | Morse 1 t Drill & Mach. Co.. New + ) } ark Ma lie Bros. Co.. Waterbur 
| Bedford, Ma 
( W. FL. & J New H n Mfg. Co., New Haver! ) Factory Equipment 
| Conr I Du» il il Met Mio 
M ( S| Niles- Be ent-Pond Co New York W Elec & Mfe Co Mie I a M Lo Au ora 
M | Pr Br ( Worcester, Ma Pitt rg, Pa Ifg. Equipme & Eng. Co., B 
| Prentiss 1 & Supply Co., New| plectrical Supplies 
Yor! Fans, Electric 
Fila M Na Rockford Drilling Mach. Co., Rock- | James ‘ 
N.H ford, | I K Crocker- Wheeler Co., Ampere, N 
( ( i ‘ ral | t Ne Yor 


Stur ( B. I Hyde | 
Mas 

Weste ele r > izo. I 

Westinghouse Elect Mfg. 
Pitts gz, Pa 

Fans, Exhaust 

American Blower Ce Detroit, M 

Crocker-W heeler Co Ampere, N 

General Electric Co., Phila., Pa 

Sturtevant Co., B. |} Hyde P 


Mass 
Files and Rasps 
Barnett Co., G. & H., Phila.. Pa 


He Bi N N J 
Ham i er, Schiemmer «& (¢ 
York 

Nash Co Geo New Yor} 
Nicholson File Co., I 
Reichhelm & Co., E. P., New ¥ 
Simonds File Co., Fi burg, M 


\ 
— 
ME 
4 
4 
t i 
Har 
7 Ha Northern Elec. Mfg. Co., [x 
} 
H 
Hill, 
M 
‘ 
‘ 
N 
N B 
I 
= Pr 
‘ 
‘4 Slate M I 
ford 
lavior & | 
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When Internal Grinding Pays 


When your patience has been 


exhausted trying to get a round hole 
by the use of a reamer or tool, it is 
then that you would appreciate an 


Internal Grinding Machine. 


Why wait until the above con- 
ditions exist to try the finishing of 
holes both in soft and hardened metal 

by grinding? 
Use a LANDIS Internal 


Machine and you will be more than 


i 7. satisfied with results. 
No. 1 Internal Grinding Machine 114¢'' swing, Maximum length of work 11! 
| Landis Tool Gompany, v Waynesboro, Pa., U. §. A. 


For the Rapid, Accurate 
Handling of Tool Room 
and Experimental Work 


The 8. @ C. Bench 
Milling Machine 


Collets, arbors, etc., are inter- 
changeable for our No. 5% 
Lathe head. There is no more 
convenient or handier tool on 
the market. 


We also make Bench Lathes, 
Drill Presses, Tapping Machines, 
Automatic Gear and Rack Cut 


ters, Sub-Press Dies, Special 


Tools, ete. 


Sloan @ Chace Mfg. Company, Ltd. 
Precision Machinery and Special Tools. NEWARH, N. J., U. S.A. 
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Filing Machines 


Henry & Wright Mfg. Co., Hartford 
Conr 

Filler, Iron 

Clark Cast Steel Cement Co., Shelton, 

7 

Felton. Sibley & Co Philadelphia, 
Pa 

Fittings, Iron 


Natic Co., Pittsburg, I 


Flexible Shafts 


Chicago Flexible Shaft Co., Chicago 
Ill 
Coates Clipper Mfg. Co Worcester, 
Mass 
Gem Mfg. C Pittsburg, Pa 
Forges 
Be to & Plummer, Worcester 
Mas 
Bradley & Son. C. C.. Syracuse, N. Y 
Miner & Peck Mfg. Co., New Haven, 
National Machinery Co., Tiffin, O 
I tiss Tool & Supply Co., New 
rtevant Co., B. F., Hyde Park, 
Mass 
Forgings, Drop 
Bi gs & Spencer Co., Hartford, 
Tas 
B E. W., Brooklyn, N. 
Brown & Co., R. H New Haven, 
Forgings Oakmont, Pa. 
» K. Tow Holder Co.. Shelton, Conn 
V ams & Co J H Brooklyn, 
N. ¥ 
Forgings, Steel 
i & ( New ork 
( nt Forg Co., Oa ynt, Pa 
Morris Co., Ed me, Pa. 
Foundry Furnishings 
A D que, Iowa 
45 it hermit Co... New York 
iver 5. Cine ati 
( J. W Pa 
} B Detroi Mich 
S tevant Co., B. I Hyde Park 
Mass 


Frictions, Paper and Iren 


Rockwood Mfg. Co., Indianapolis 
Ind 

Furnaces, Annealing ané 
Tempering 

American Gas Furnace Co., New 
York 

Chicago Flexible Shaft Co., Chicago, 
Ill 

Nash Co., Geo., New York 

late, Jones & Co., Pittsburg, Pa. 


Westmacott Gas Furnace Co., Provi- 
I 


dence R. 


Furnaces, Enameling 


American Gas Furnace Co., New 
York 

Furnaces, Gas 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chicago, 

Westmacott Gas Furnace Co., Provi- 
dence R 

Furnaces, Melting 

American Gas Furnace Co, New 

Yor! 

Nash Company, Geo., New York. 

Obe rmi ayer Co., S., Cincinnati, O 


Westmacott Gas Furnace Co., Provi 
I 


jence, R 
Furnaces, Oil 
late, Jones & Co., Pittsburg, Pa 
Machine Shop 
New Britain 
Aurora, Ill 

Engineer- 


Furniture, 
Hart & 


Cooley Co., 


Manu fact iring Equip. & 


g Bo Ma 
Merritt & Co., Philadelphia, Pa 
New Britain Mach. Co., New Britain 


Gages, Recording 


Bristol C Waterbury, Conn 
Gages, Standard 

Ames & Co.. B. (¢ Waltham, Mass 
Brown & Sharpe Mfg. Co., Provl- 


dence, R 


Clevelat 'wist Drill Co 


Cleveland, 


AMERICAN 
Gages, Standard —Continued. 
Groénkvist Drill Chuck Co., Jersey 
City 
Henry & Wright Mtg. Co., Hartford 
Morse Twist Drill & Mach. Co. 
New Bedford, Mass 
Whitney Co., Hartford 


Pratt & 


Rog Wks., Jno. M Gloucester 
City, N. J 

Slocomb Co., J. R.1 

Starrett Co.. L. S.., thol, Mass. 

Wvke & Co., J.. E on Boston, Mass 

Gages, Steam 

Bristol Co., Waterbury, Conn 

Crosby Steam Gage & Valve Co 
Boston, Mass 


Gear Cutting Machinery 


Gear Testing Machinery 


Boston Gear Works, 
Mass 


delphia, Pa 
Eberhardt Bros 


Farrel Fdry. & Mach. Co., 

Conn 
Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., 

field, Vt. 


Gleason Works, 

Gould & Eberhardt, 

Grant Gear Works 

Hardinge Bros., Chicago 

Harrington, Son & Co., Ed 
delphia, Pa. 

Horsburgh & Scott Co., T 
‘and, Ohio 

Lea Equipment Co., New 


New Process Rawhide Co., 


N. Y 
Nuttall Co., R. D., 


Gear Works, 


phia, Pa 
Sawyer Gear Works, Cleve 
Spacke 
apolis, Ind 
Taylor- Wii 


tocks, Pa 


Mfg. Co 


son 


| Van Dorn & Dutton Co., 
| oO 


Ill 
| Farrel 


Wood 
Mich 


Walcott & Mach 


Jackson, 
wears, Molded 


Caldwell & Son Co., H. W 


Fdry 
Conn 


| Franklin Mfg. Co., H. H 
N.Y 


Mach. Co 


Ma h Lo F W 


& Mach. Co., 


Gisholt Mach. Co., Madison, Wis. 
Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Norfolk Downs, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chicago, 
Ill 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Il 

Davis Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 


, Newark, 


Rochester, Mass 
Newark, N 


Boston 


win, I 


he, Cleve- 


York. 


oyrac 


Pittsburg, Pa 
Philadel- 


land 
In 


Mc Kees 


Clevel 


Tool 


Syrac 


Ansonia, 


Spring- 


Mass 


*hila- 


Adams Co., Dubuque, Iowa 

American Watch Tool Co., Waltham, 
Mas: 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass 

Bickford Drill & Tool Co., Cincin- 
a7 

Bilgra H Philadelphia, Pa 

Brown & Sharpe Mfg. Co Pro 
dence, R. I 

Cincinnat Shaper Co Cincinnati 
Unio 

Clough, R. M rolland, Conr 

Eberhardt Bros. Mach »., Newark, 
N. J 

Fellows Gear Shaper Co., Spring- 
field, Vt 

Gleason Works, Rochester, N. ¥ 

Gould & Eberh ardt, Ne wark, N, J 

Harrington, Son & ¢ , Edwin, Phila 
delphia, Pa 

| McCabe, J J., New York 

Newton Machine Tool Works, In | 
Philadelphia, Pa 

Niles- Bement-Pond Co New 

Pratt & Whitney Co Hartford 
Conn 

Prentiss Tool & Supply Co., New | 
York | 

Slate Machine Co., Dwight, Hartford, 
Conn | 

Sloan & Chace Mfg. Co., Newark 
N. J 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind 

Van Dorn & Dutton Co., Cleveland, 
Oo 

Walcott & Wood Mach ool Co., 
Jackson, Mich 

Waltham Machine Works, Waltham, 
Mass 

Whiton Machine Co., D. E., New 
London, Conn. 


J 


use, 


lian- 


and, 


Co., 


nia, 


use 


Phitadel- 
Mc Kees 


Philadelphia Gear Works, 
phia, Pa. 
raylor- Wilson 


Rocks, Pa. 


Mfg. Co., 


Van Dorn & Dutton Co., Cleveland, 
i) 

Gears, Rawhide 

Boston Gear Works, Norfolk Downs, 
Mass 

Chicago Raw Hide Mfg. Co., Chicago, 
Ill 

Earle Gear & Mach. Co., Philadel- 


phia, Pa. 
Fawcus Mach. Co., 
& Eberhardt, 
Grant Gear Works, 
Horsburgh & Scott Co 


Pittsburg, Pa 
Newark, N. J. 
Boston, Mass 
, Cleveland, O. 


Gould 


New Process Rawhide Co., Syracuse, 
N 

Nuttall Co., D., Pittsburg, Pa 

Philadelphia Works, Philadel- 
phia, Pa 


awyer Gear Works, 
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Gears, Molded —Continued. 

Horsburgh & Scott Co., Cleveland, | 
Ohio 


Ss Cleveland, O 

Van Dorn & Dutton Co., Cleveland, 

Gears, Worm 

Albro-Clem Elevator Co., Philadel- | 
phia "a 

Bos Gear Works, Norfolk Downs, 
Mass 

Eberhardt Bros. Mach. Co., Newark, 
N. J 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn 

Fawcus Mach. Co., Pittsbu Pa 


Gould & Eberhardt leak N.J 
Horsburgh & Scott Co.. Cleveland, O 
Nuttall Co., R ).. Pittsburg, Pa. 


Ph — Gear Works, Philadel- 
"a 

la r-Wilson Mfg Co Mc Kees 
Re Pa 

Van Dorn & Dutton Co., Cleveland, 
{) 


Generating Sets 
Burke Electric Co., Erie, Pa 
rocker eler Co., Ampere, 
General Electric Co., New York. 
Northern Electrical Mfg. Co 
ynamo & Engine Co., 
Ridgway, Pa 
Roth Bros. & Co., 
Sturtevant Co., B 
Mass 
Triumph Elec. Co., 


Chicago, Ill 
P., Hyde Park, 
Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 
York. 
Graphite 


Dixon Crucible Co., Jos., Jersey City, 


Obermayer Co., S., Cincinnati, O 

Grinders, Center 

Cincinnati Electrical Tool Co., 
cinnati, O. 

Coates Clipper Mfg. Co 


Cin- 

Worcester, 

Elec. Co., Inc., James, 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa 

Heald Mach. Co., Worcester, Mass 

Hisey-Wolf Mach. Co., Cincinnati, 

Mueller Machine Tool Co., Cincinnati, 

New York. 

Cin., O. 


Niles-Ber nent-Pond Co., 

U. 8. Electrical Tool Co., 

Grinders, Cutter 

Bath Grinder Co., Inc., 
Mass 

Becker-Brainard Milling 


Hyde Park, Mass 
Brown & Sharpe Mfg. Co., 


Fitchburg, 
Mach. Co., 
Provi- 
Cincinnati “Milling Machine Co., Cin- 
cinnati, UO 
Clark, Jr., Elec. Co., Inc 
ville, Ky 
Crocker-Wheeler Co., N. J 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N J 
Heald Mach. Co., Worcester, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Ingersoll Milling Mach. Co., Rock- 
ford, Ill 
McCabe, J. J.. New York 
Niles-Bement-Pond Co., 


, Jas., 


Louis- 
Ampere, 


New York. 


Norton Grinding Co., Worcester, 
Mass. 
Pratt & Whitney Co., Hartford, 
Conn 
Prentiss Tool & Supply Co., New 
York 
t Lathe Mfg. Co., Boston, Mass. 
U.S. Electrical Tool Co., Cincinnati, 
Wilmarth & Morman Co., Grand 
Rapids, Mict 


Madi- | 


| 


Grinders, Cylindrical 


Bath Grinder Co., Inc., Fitchburg 
Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 
Heald Mac h Co., 
Landis Toool Co., 
Morse Driil & Mach. Co., 

Bedford, Mass. 
Norton Grinding Co., 
Mass 


Provi 
Worcester, Mass 

Waynesboro, Pa 
New 


Worcester 


Grinders, Disc 


Bath Grinder Co., Inc., Fitchburg 
ass 
Besly & Co., Chas. H., Chicago, Ll 


Machine Co., Providence 


Gardner Machine Co., Beloit, Wis 
Heald Mach. Co., Worcester, Mass 
Safety Emery Wheel Co., Spring 
field, Mass. 
Taylor & Fenn Co., Hartford, Conn 


Grinders, Drill 


Heald Mach. Co., 
Morse Twist Drill & Mach. Co., 
Bedford, Mass 
Niles-Bement-Pond Co., New York 
Safety Emery Wheel Co., Spring- 
field, Ohio. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 
Standard 


Diamond 
R. I 


Worcester, Mass.F4 
New 


Tool Co., Cleveland, O. 


U. 8. Electrical Tool Co., Cincinnati 
Ohio 

Wilmarth & Mormon Co., Grand 
Rapids, Mich. 


Grinders, Internal 


Bath Grinder Co., Inc., Fitchburg 
Mass 
Brown & Mfg. Co., Provi 


Sharpe 
de nce, R I. 
He ald Mach. Co., Worcester, Mass 
Landis Tool Co., Waynesboro, Pa 
Rivett Lathe Mfg. Co., Boston, Mass 
U. 8. Electrical Tool Co., Cincinnati 
O. 


Grinders, Knife 


American Wood Working Mchy. Ce 
Rochest ter, N. Y 
Safety Emery 


field, O. 


Vheel Co., Spring 


Grinders, Portable 


Cincinnati Electrical Tool Co., Cir 
cinnati, O. 

Clark, Jr., Elec Co., Inc., 
Louisville, Ky. 

Coates Clipper Mfg. Co., 
Mass 

Hise y-Wolf Mach. Co., Cincinnati, O 

U. 8. Electrical Co., Cincinnati, Obi: 


James 


Worcester 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa 


Grinders, Tool 


Areqstcens Bros. Tool Co., Chicago 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bath Grinder Co., Inc., Fitchburg 
Mass 

Blount Co., J. G., Everett, Mass. 

Brown & ‘Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Electrical Tool Co., Cin 


cinnati, O. 

Cincinnati Milling Machine Co., Cin 
cinnati, O. 

Clark, Jr., Elec. Co., 
Louisville, Ky. 

Machine Co., 


Inc., James 


Providenc« 


Gisholt Mach. Co., Madison, Wis 

Gould & Eberhardt, Newark, N. J. 

Grant Mfg. & Mach. Co., Bridgeport 
Conn 

Harri: neton, Son & Co., Edwin, 
delphia, Pa 

Heaid Mach. Co., W orcester, Mass 

Hisey-Wolf Mach Co., Cincin., O 

Landis Tool Co.. Waynesboro, Pa 

McCabe, J. J., New York 

Morse Twist Drill & Mac h Co., Ne 


Phila 


Bedford, Mass. 

Mummert, Wolf & Dixon Co., Han 
ver, Pa 

Niles-Bement-Pond Co., New Yor! 


Norton 
Mass 


Grinding Co., Worcester 


Rivett Lathe Mfg Co., Boston, Mas 

tockford Drilling Mach. Co., Rox 
ford, Ill. 

Safet : Emery Wheel Co., Spring 
field, O 

Sellers & Co., Inc. Wm., Philade 
phia, 

Tool Co., Cleveland, O 


Standard 
U. S. Electrical 
nati, U 
Vandyck Churchill Co.. New York 
Vitrified Wheel Co., Westfield, Mas 
Whitney Mfg. Co., Hartford, Con 


Tool Co., Cinci 


$. 


— 


